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\HOUGH the bert e heard 
with the greateſt Concern the Reſolution 
taken by their late worthy PRES DEN, to decline 
being any longer choſen into that Office: As they 
were truly ſenſible of the many Services he had 
done them, and till gratefully acknowlege th- 
. Continuance of his Favours: Their Loſs was im- 
mediately made up, and all their Apprehenſions 
removed upon your Acceptance of that Poſt, in 
which you have ſhewn the Socig rv, that 
make their Wellfare and Proſperity the Object = 
your conſtant Care and Application. The great 
Pains you have taken to inlarge their Correſpon- 
dence both at Home and Abroad, the generous 
Encouragement you have given to Perſons en- 
gaged in all the ſeveral Branches of uſeful Know- 
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lege to bring in their Diſcoveries, the Part you 
have borne yourſelf by imparting curious and uſe- 
ful Papers, and the conſtant Care you are pleaſed 
to take of all their Affairs; are che moſt con- 
vincing Proofs of your Zeal e tion for the 
Roy ar SociET v, and of their ppinels, in having 
made Choice of a Perſon in an Keipects ſo qua- 
lified to fill their Chair; whereby they have the 
Satisfaction of ſeeing themſelves flouriſh more 
and more, and Arts and Sciences continually 
encouraged, under the Protection of a Gentle- 
man univerſally acquainted with all the Branches 
of Learning, which are the Objects of their Pur- 

ſuits and Inquiries. Give me Leave, Sir, to make 
this public Acknowlegement, and at the ſame 
time to record my own Gratitude for the many 
Favours and Inſtances of Friendſhip you have 


conferred upon, R 
5 Honoured STR, 
Dartmouth ſtree, MoS at - 
_ Weſtminſter, ; 3 Tour m oft obedient and 
Nov. 26. 1744 Moſt humble Jer vant, 
: CROMWELL MOoRTIMuER, M. D. 


Secretary to the Royal Socttry, and 
Fellow of the Ror AL COLLEGE 
of PHYSICIANS. 


Numb: 462. 
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Kl. A Journal of the Shocks of Earthquakes felt near 

Newbury in New-England, from the Tear 1727. to 
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__ Rewd Mr. Matthias Plant, ta the Rev4Dr. Bearcroft. 
XII. An Account of Mr. Sutton's Invention and Me- 
_ 7hod of Changing the Air in the Hold, and other 
"cloſe Parts of a Ship; communicated to the Royal 
Society by Richard Mead, M. D. Phyſician fo His 
MAJESTY, F. R. S. and Coll. Med. Lond. Soc. 
XIII. A Repreſentation of the Parhelia ſeen in Kent, 
Dec. 19. 1741. communicated in a Letter from the 
Revd Mr. H. Miles, te John Eames, F. R. S. and an 

Account of the ſame, as ſeen by Mrs. Teniſon at 
Canterbury. 5 5 
XIV. EXPERIMENTS, by way of Analyſis, apon the Ma- 
ter of the Dead Sea; upon the Hot Spring near Ti- 
beriades; and upon the Hammam Pharoan Hater ; 
C0000 : 
XV. An Account of the Caſe of William Payne, with 
what appeared upon examining his Kidneys and 
Bladder when his Body was opened; by Mr. George 
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4 1.9 
I. Exrrati ＋ a Ao * Mr. Chriſtophe 


Maſon, concerning. a Fire-ball ſeen in the 
Air, and a great * beard, Dec. 11. 
17 _ 


Read - 4 
Meeting of O 
Royal | fog 
on January 7. 


1741-2, 


* the 11th Inſtant, at Buckſteep in in 
Warbleton Pariſh, in the County 
of Iuſſex, about a Quarter before 
One o Clock in the Afternoon, I ob- 
ſerved a very darx uncommon Appearance in the 
North, and at the ſame time the Sun ſhone bright at 
my Back; when, on a ſudden, there was an Explo- 
ſion, as violent as the Report of a Mortar-piece, 
attended with a rumbling Echo, which run Eaſtward ; 
and as near as I could conjecture, it came from about 

40 Degrees of Elevation. Several People ſaw a Ball 
of Fire, which ran nearly Eaſtward, leaving a Train 
of Light, which continued ſome time. The Ball of 
Fire was ſeen, and the Report heard very loud, at 
Sompting, beyond Shoreham. Although I had been 
gazing upon the black Cloud = ſome Minures, yet 
I faw no Fire nor Lightning. l am, Sc. 
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II. 4 Latter from Edward Milward, M. D. 
to Martin Folkes, Eſq; Prefident of the 


| RoYAL SOCIETY, concerning an Antidote 
to the Indian Poiſon in the Welt. Indies. 


SIX. 
Read Jan.. MA S the RoYAL SOCIETY, over which 
I you fo worthily preſide, was in- 
ſtituted for the Advancement and Propagation of 
Natural Knowledge, and as I am convinced, that every 
the leaſt Step towards ſuch a Deſign cannot but be 
agreeable ; I ſhall do myſelf the Pleaſure of com- 
municating to you, an extraordinary ſpecific Anti- 
dote againſt the Indian or Negro Poiſon ; which, 1 


doubt not, will be the more acceptable, as this Poiſon 


hath hitherto been eſteem d the moſt deſtructive of 
r | 

The Knowledge of this Remedy was firſt purchas'd 
from a famous Negro Poiſoner, at a great Expence, 
by one who ſtyles himſelf, Iſaiab Burgeſs, Dofor 
of Phyſic ; and the Secret devolvd to myſelf, by 

means of a Manuſcript of the Doctor's, which, 
amongſt others, I have procur d, for my Hiſtary of 
the Phyſical and Chirurgical Writers of this King- 
dom. The Author intended this little Tract, which 
contains Obſervations on the moſt conſuderable Dif- 
tempers in America, ſhould be made public; he 
wrote it, at the Requeſt of his Friends, about . 
- - +» + + + When an Expedition was defign'd 
into America; and particularly declares, that he pur- 


9 


TN. 


Spaniards, 


(37. 


pord the Divulgation of this ſpecific Antidote, hat 


1 as ſbould go to the Welt Indies, among ſt the 

my t meet with a Remedy in caſe of 
Neceſſity. What prevented the Doctot from cxc- 
cuting this his — — Deſign, I know not ; but as 


it was plainly his Intention it ſhould be made pub- 


Lic, and as the Knowledge of ſuch a Remedy may 
be of the greateſt Benefit to Mankind, I ſhall lay it 
before you, without any farther Preamble ; that it 


may, by means of your Tranſactions, be communi- 
_ cated to the World, provided you ſhall judge it 
worthy of ſo diſtinguiſhing an Honour, 
The Negroes, ſays he, uſe a Poiſon of a irange 


* and extraordinary Nature. The Dole is very 


* ſmall, and it hath no ill Taſte ; ſo that, mixt with 
Meat or Drink, it is not perceivable. It caufeth - 
divers Symptoms, and the Effect is various, accord- 


« ing as the Doſe is large or ſmall. 
times in very 


It kills ſome- 
few Hours, ſometimes in ſome 


« Months, and at others in ſome Years. The Sym- 
„ ptams are according to the Quantity given: If 
* great, it cauſeth Evacuations upwards .. + down- 


I wards; of Excrements firſt, then of Humours, and 
“& laftly of Blood, with Fainting-Fits, and Sweatings. 
"m Dok follows in ſix or even Hours. The Ne- 


« groes turn white. 


If the Dole is but ſmall, the Sick looſeth his Ap- + 
© petite, feels Pains in his Head, Arms and Limbs, - 

tc A Wearineſs all over, Soreneſs in his Breaſt, and Diffi- 
* culty of Breathing, (ſo that one appears as being 


« in a Coofumgtion) and at laſt dies languiſhing. 


& All Remedies yet publicly known, are of no 
ce Force nor Virtue againſt this Poiſon; and the Pa- 
8 & tient 


Natural Knowledge, and as I am convinced, that every 


agreeable; I ſhall do myſelf the Pleaſure of com- 
municating to you, an extraordinary 


III. 4 Letter FR Eduard Milward, Me D. 
to Martin Folkes, Eſq; Prefident of the 


RoYALSOCIETY , Concerning an Antidote 
to the Indian Poiſon 5 in the Weſt-Indics. 


SIR, 


Read Jan. 2. 8 the Rovar SOCIETY, over which 
"I" \ you ſo worthily preſide, was in- 
| Kiruted for the Advancement and -Propagation of 


the leaſt Step towards ſuch a Deſign cannot but be 


ſpecific Anti- 
dote againſt the Indian or Negro Poiſon ; which, 1 
doubt not, will be the more acceptable, as this Poiſon 
hath hitherto been eſteem d the molt deſtructive of 
any. '2Y 
The Knowledge of this Remedy was firſt purchas' d 
from a famous N Poiſoner, at a great Expence, 
dy one who ſtyles himſelf, Iſaiab Burgeſs, Doctor 
of Phyſic ; and the Secret devolvd to myſelf, by + 
means of a Manuſcript of the Doctor's, which, 
amongſt others, I have procur'd, for my H Mory of 
the Ph ical and Chirurgical Writers of this King- 
dom. The Author intended this little Tract, which 
contains Obſervations on the moſt conſiderable Diſe 
rempers in America, ſhould be made public; he 
wrote it, at the Requeſt of his Friends, about 
. - + When an Expedition was deſign'd 
into America; 3 and particularly declares, that he pur- 
Pos d 


Sa 
pos d the Divulg: cation of this ſpecific Antidote, chat 
= as ſhould 2o to the Welt Indies, amongſt the 
Spaniards, . be 


meet with 4 Remedy in caſe of 
N eceſſity. What prevented the Doctor from cxe- 


cuting this his 1audable Deſign, I know not; but as 
it was plainly his Intention it ſhould be made pub- 
lic, and as the Knowledge of ſuch a Remedy may 
be of the greateſt Benefit to Mankind, I ſhall lay it 
before you, without any farther Preamble ; that it 
may, by means of your Tranſactions, be communi- 
cated to the World, provided you ſhall Judge it 
Worthy of ſo diſti ing an Honour, 

| « The Negroes, ſays he, uſe a Poiſon of a irange 5 
and extraordinary Nature. The Doſe is very 
ſmall, and it hath no ill Taſte ; ſo that, mixt with 
Meat or Drink, it is not perceivable. It caufeth 
divers Symptoms, and the Effect is various, accord - 
ling as the Doſe is large or ſmall. It kills ſome- 

< times in very few Hours, ſometimes in ſome 
Months, and at others in ſome Years. The Sym- 
ptoms are according to the Quantity given: If 
great, it cauſeth Evacuations upwards and down- 
* wards; of Excrements firſt, then of Humours, and 
laſtly of Blood, with Fainting-Fits, and Sweatings. 
Death follows in fix or ſeven Hours. The Ne- 
_« groes turn white. I 
e If the Doſe is but ſmall, the Sick looſeth his Ap- | 
petite, feels Pains in his Head, Arms and Limbs, 

c aWearineſs all over, Soreneſs in his Breaſt, and Diffi- 
* culty of Breathing, ( that one appears as being 

in a 4 and at laſt dies languiſhing. 

& All Remedies yet publicly known, are of no 
Force nor Virtue againſt this Poiſon ; and the Pa- 
A 2 & tient 


* 


ce 


<« beſt Cordial Remedies can put the leaſt Stop to 


843 


« tient certainly dies. Nay, I queſtion whether the 


the Efficacy of its Venom, or retard Death, and 


put it off, longer than the Intention of the 
ce 


cunning Poiſoner had fixed * in Proportioning 
the Doſe. 


„ know that the Spaniards have Knowledge of 


3 


cc 


this very Poiſon, and am ſatisfied, that I have ſeen 
ſeveral Bocameers dic of it, given them by Spaniſh 


Women. I am alſo per rſuaded, that it is the ſame 
Poiſon uſed in Spain and Italy. 


« This Poiſon hath bur one ſpecific Antidote 
yet known; the Knowledge of which coſt me very 
dear: And it was with much Difficulty I could 


perſuade a famous Negro Poiſoner to part with | 
his Secret. 


« The Antidote is, the Root of the Senfible Weed, 


as it is commonly called, or Herba Senfitiva. It 
grows like a Shrub, has no Prickles, bloſſoms 


> yellow, and bears little Cods, full of ſmall black 


pretty Seeds, of which the Women make Neck- 
* laces and Bracelets. Take none of the Root but 
* what is in the Ground; waſh it well, and ſplit it 
in two. Take a good Handful of theſe Roots 


ſo ſplit, and ſteep them in three Quarts of good 
clear Water in an earthen glazed Pot, having a 
Cover. Uſe but a moderate Fire, that it may boil 


but very gently. The Decoction has no ill Taſte, 

and you may either give it ſo, or add Sugar, as 

« you ſhall think beſt, Give to the Patient a good 
Glaſs of this Decoction, as warm as he can drink 


it; an Hour after give another, and fo for ſome 
time, as you ſhall think it neceſſary to make a 


— * 


31 


perfect Cure. There is no Danger of giving too 


et much; it can do no Harm at all. Several people 
<« have taken this Decoction, though they have not 
* been poiſoned, thinking it would do them good 
< in other Diſtempers; ſo that one who any ways 
ec ſuſpects he has had ſome of that Poiſon given 
e him, may drink it very ſafely, and in what Quan- 
& tity he pleaſes. The reſt of the Plant is to be 
& rejected as bad and noxious.” 

The Doctor enforces his Obſervations by remark- 


for above Five-and-twenty Years. Many Negroes, 
he ſays, were wonderfully preſerved and cured by 
taking of this Antidote, though, for Brevity's ſake, 


he gives but one Inſtance; which is, of a ſtrong 


« Negro Man, about thirty Years of Age, and in 
« perfect Health, who being one Night at a Planta- 


< tion four Miles diſtant from that where he lived, 
e was invited to drink a Dram of Rum, by another = 
cc Negro, who mixt Poiſon- with it. The Fellow 
« drank it up, perceiving nothing to be in it; but 
© as he was taking Leave, on the other's bidding 
e him Farewel, and telling him he ſhould never ſee 


« him again, he ſuſpected he was poiſon d; and put- 


ting his Finger in his Mouth, vomited up great 


part of the Poiſon, though there remain d enough 
% of it to cauſe continual Evacuations in him up- 


« of Humours, and laſtly 


calling at length to ſome Neighbour's Negro 
<« Houſes, was brought home extremely alter d; turn d 


25 White, and was, as it was thought, e The 
| « Root. 


= 


ing, that he had been a Practitioner in. thoſe Parts 


wards. and downwards; of Excrements firſt, then 


of Blood. As he was 
coming home, he fainted away ſeveral times, and 


—  — — — ———— 
— 
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[6] 
Root was immediately ſent for, and the Decoction 
« made, and given him in great Quantity. He con- 
ce tinued taking it for three or four Days, and on 
4 the Fifth went to work along with the reſt of the 
&« Negroes.” gn a 850 
That the Senſihle Plant is endow'd with the Pro- 
perty of reſiſting Poiſon, hath been, before this, 
taken Notice of. For the Honourable Sir Hans 
Sloane, the late worthy Preſident of this Socierr, 
whoſe Writings will always remain an Honour to his 
Country, hath obſervd from Piſo, that the Root of 
this Shrub is an Antidote againſt the Shrub itſelf, 
which is very poiſonous, and kills by Degrees, making 
the unhappy Sufferers Cachectical, Short-winded, and 
Melancholy, till they die *. This greatly corro- 
borates what our Author has advanced; and it is 
obſerveable, that he likewiſe directs all Parts of the 
Plant, except that Part of the Root which is in the 
Ground, to be rejected, as bad and noxious : Though 
whether this be exactly the ſame Plant with what 
our Author mentions, I dare not determine ; as Sir 
Hans Sloane inquires whether it be not the e_#/- 
 chynomene, ſeu Mimoſa arboreſcens Americana, &c. 
fore albo; whereas Dr. Burgeſs expreſly ſays, that it 


| flowers yellow : though this may, poſlibly, be a "3 5 


take in him. 1 . 5 

' I am ſenſible it may be objected, that the Negro 
Poiſon is of various Kinds; and that therefore, though 
this Remedy may be ſo extraordinary a Specific in 
ſome Caſes, it may be unavailable in others. That 


* Nat. Hiſt, of Jamaica, Vol. II. p. 57. | 
— the 


L 7 1 

the Negroes may have the Knowledge of different 
Sorts of Poiſon, I deny not; but it would appear, 
from the Univerſality of the Effects of this Medicine, 

as the Doctor affirms many have been wonderfully 
cured and preſerved by it, and does not mention a 
ſingle Inftance of its Miſcarriage, as though the Ne- 
groes in the Weſt-Indies uſed but one Kind of Poiſon, 
or, if different, yet ſuch as comes within the Power 
of this Remedy. Beſides, as we cannot be aſſured, 
but by the Conſequence, whether the Poiſon be of 
that Sort, as to be within the Reach of this Remedy, 
or not, I think there is all the Reaſon in the World 
it ſhould be adminiſter d under any Suſpicion of the 
Indian Poiſon : Eſpecially, as the Doctor aſſures us 
of its great Innocence; and I believe every one will 
readily agree with me, that it is no ſmall Recom- 
mendation of a Medicine, That let what will be- 
come of its good Effects, it can do no Harm. 
= Diaſeorides hath rightly obſervd in his Alexi- 
pharmics, that very different Poiſons produce the 
| fame Effects upon Human Bodies; and that there- 

fore they are, for the moſt part, curable by the ſame 
Remedies. For though the Kinds of Poiſons are 
various, yet the Effects which ariſe from them 
are common, and but few}. And that Ornament 


of his Profeſlion, the learned and beneficent Dr. 


Mead, who hath given us a more rational Account 


+ Fere enim plurimorum Venenorum facultates in conſimiles 
effectus Corpus tandem deducunt : quam ob cauſam pleriſque com- 
munia conducunt Auxilia. Varia equidem ſunt Venenorum genera :. 

communes tamen, nec ita multi, qui ex iis oriuntur, affectus. 


of 


181 


of the Nature and properties of Poiſons, and taught 
us to reaſon with greater Certainty about ſuch Abl. 
1 truſe Points, than any that ever came before him, 
is of Opinion, that though there be a great Variety 
j | of internal Poiſons, as well Mineral as V. egetable, 
2 they do all of them ſeem to agree in their pri- 
Ef ” Fects, and manner of Operation. EM. III. 
[ . And in * Place, That virulent Plants, al. 
fk though they may be diſtinguiſb d even from one another 
= by particular Virtues, do however kill by. a like 
= | „Ke and Force. From whence it ſeems rea- 
A ſonable to infer, that although Poiſons may be vari- 
= | ous in themſelves, yet it is not impoſſible they may 
be cured by the ſame Remedy ; as they produce like 
= Effects, and ſeem to kill by a like manner of Ope- 
ration. And a very remarkable Inſtance of this we 
have in all corroſive Poiſons, whether of the Mineral 
or Vegetable Kingdom, which, however different in 
themſelves, produce their Effects univerſally by erode- 
ing the Coats of the Stomach, and the Prime Vie; 
and which are all curable in like manner, by ſheath- 
ing and blunting their acrimonious Particles, by 
means of ſmooth, lubricating and oleaginous Me- 
dicines. 
But be this as it t will, I think the Remedy deſerves, 
at leaſt, a fair and impartial Trial, as the Author has 
not indulged in any rhetorical Flouriſhes, or Theory, 
but ſcemingly confin'd himſelf to Truth, and plain 
matter of Fact. And, indeed, ſhould it be found 
to ſucceed but One time in Twenty, in ſuch deplo- 
rable Circumſtances, it cannot but be a Diſcovery 
of the greateſt Conſequence; eſpecially as we are 
nr aſſur d beforchand, that all Cordial and 
| Alexi- 
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Alexipharwic Medicines beſides,” can be of no Ser- 
vice at all. And this may ſerye as another Argue 
ment, why, under any Probability of a Perſon's being 
injur'd by the Indian or Negro Poiſon, this Remedy 
ſhould be adminiſter d; even though we cannot poſi- 9 
tiyely de aſſur d, whether it be by this very Poiſon OD | 
oF not: For in Caſes where all other Remedies are : | 
likely, if not ſure, to prove unayailable, we may = "MN 
well adviſe this as any, OO, 
I cannot affirm, I eyer knew any Effects from this N 
Remedy on my own Knowledge or Obſervation; 
having never reſided in thoſe Places where this 
Poiſon is frequent: But ſurely a Medicine which 
promiſes ſuch great things for the Good of Man- 
kind, deſerves to have a fair and candid Examina- 
tion; and ſhould it prove to be as ſerviceable as the 
Author aſſutes us it is, you cannot but receive the 
higheſt. Satisfaction, in being inſtrumental in divulg- 
ing the Knowledge of a Remedy, from whence the 
Public may receive ſuch unſpeakable Benefit. And 
it would be doing the higheſt Service to their Fellow- 
Creatures, if ſuch as have a proper Opportunity in 
the Weſt-Indies, would adminiſter it, according to 
the Directions here given, and report an exact Ac- 
count of its Succeſs. 
One thing more I muſt beg leave to add, with 
regard to the Trial of this Medicine; that it would 
be neceſſary to obſerve, whether the ſame Root, 
dried, would be of equal, or any Efficacy : that if 
ſo, the Benefits of it may be extended to other Cli- 
mates wherein this Herb does not naturally grow : 
Particularly as the Author is convinced, that the 
ſame ſort of Poiſon is uſed both in Hain and Italy. 
— — 5 TIT 
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I ſhall do myſelf the Honour, ſome other Oppor: 


tunity, of laying before you the Conjectures of Au- 
thors concerning this Indian or Negro Poiſon, with 


the Remarks I have made thereon; and if the pre- 
ſent Paper proves acceptable, ſhall communicate to 
you the Doctor's other Obſervations concerning the 


Bites of poiſonous & 1 Fiſb, Wounds, 


and the moſt remarkable Diſtempers in the Welt- 
Indies; which cannot but be of great Service to ſuch 


as reſide in thoſe Parts; eſpecially as he mentions 
chiefly ſuch Medicines as are Natives of the Coun- 
ry he treats of, and which are therefore the more 


eaſy to be procur d. 
Iam, Sir, (with the greateſt Eteemy _ 
e . Now, and the SOCIETY'S, g 
moſt Obedient, 3 


and very Humble Servant, 15 
Edward Milward. 


. 
* — 
. ” 3 
— 2 5 N * I) LY 22 12 * BY. 3» IS . - 
. £ 28 „ F bn. 50 — 
D q 3 8 EE 2 . vs TT ö 2 Y 
2 WS 7 7 4 5 1 „ EI 183 

* X < 7 GEES 8 : 7 X 

_ «js. bo - 


n 


IM. 4 Letter from Edward Nourſe, E. R. S. 
Surgeon 40 St. Bartholomew's Hoſpital, to 
the Preſident and Fellows of the ROYAL 

SocikEr r, giving an Account of ſeveral 
Stones found in Bags formed by a protruſion 
of the Coats of the Bladder, as appeared upon 

. opening Fe Body of one Mr. Gardiner. | 


Read Jan. 7. 


Ermit me to lay before you the 
1741-2, 


the 5th of March 17 39. before the Truſtees ap- 
pointed by the Parliament to inquire into the Effi- 


cacy of Mrs. Stephens's Medicines, produced as an 
Inſtance, where they had been effectual 1 in diſſolving 


the Stone in the Bladder. 


Mr. Gardiner was ſearched by me on Saturday 
the 30th of December 1738. l felt a Stone the No. 
ment my Inſtrument was introduced; which was 

likewiſe felt by Mr. Wall, his Apothecary, then 


preſent. 


5 Stephens's Medicines, | and continued them eight 
Months. 


On the z oth of W 1739. 1 ſaw him at 
Child's Coffec-houſe, when he told me, he was quite 


free from his uſual Diſorders: I there ſearched him 


again, in the Preſence of ſeveral Phyſicians and Sur- 


geons, who likewiſe felt for the Stone, but none 
could be found. 


B 2 1 | Mr. 


Bladder of Mr. Gardiner, who was, | 


The Tueſday following, he began to take Mrs. 


nuary 


handling the Bladder, brought two of theſe Stones 
up to its Fundus, where they were felt by Mr. Wall 
and myſelf, — We then examined the Kidneys : 


0: dying on Saturday the: 2d of Ja 
741-2. the next Morning, in the Preſence of 


Mr. Ft. Hill, and Mr. Wall, L opened his Bladder, 
and therein obſerved ſix . preternatural Apertures of 
different Sizes, the biggeſt capable of admitting the 
Top of my Finger. Each of theſe Openings led to a 
ſeparate Bag, formed by an Inlargement of the in- 


. ternal Membrane of the Bladder, protruded between 


the Fibres of its muſcular Coat. 
Theſe Bags are to be ſeen on the back Part of the 
Bladder, a little above the Veſiculæ Seminales ; and 


when viewed on the Outſide, ſeem tb be but Two; 


though they arc in Number equal to the Openings 
within, already mentioned; and divided from 
one another by the Duplicature of the internal Mem- 
brane, which forms a Septum between each of 


In theſe Sacculi, or Bags, are contained nine 
Stones; the largeſt about the Size of a ſmall Nut- 
meg; and with what Facility ſome of them moved 


out of, and returned into, he Sacculi, the following 


Circumſtance will clearly evince. 
When I had open'd the Abdomen, Mr. St. Hill, 


The Right contained a little Matter, otherwiſe it 
was as it ſhould be: But of the Left, Two-thirds 


were waſted; its Pelvis was contracted in Propor- 


tion, and the Ureter almoſt impervious.— Upon 
rehandling the Bladder, neither of us could feel any 
Stone; I therefore laid it open, and we found them 


all in the Sacculi. The Stones that are in one of 


theſe 
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theſe Sarcul;, have been ſo much inlarged ſince their 


Lodgment, that without Force and Laceration they 
cannot be got out. 


I am, | 
GENTLEMEN, 


EO | Tour moſt obedient, 
7. 1741-2, and moſt humble Servant, 


1 _W*F  _ 


F1GURE the Firſt, (See TA B.) 
Shews the Bladder cut open. 


PN on 


Fan. 7 


bs 2. 3. 4. 5. 6. The preternatural Apertures opening 


into ſo many Sacculz, in which the | 


"Rp Stones were contained. 
7.8. The two Ureters. 


9. 10. Their Openings into the Bladder. — 
11. The Opening from the Bladder into the Urethra. 


12. The proſtrate Gland, which Was ſcirthöus and 
inlarged. 


4 3. The Urethra cut off. 


F1 GURE the Second, 


Shews the Back-part 0 F the Bladder, upon which 
the external Membrane being taken away, the 
Fibres of its muſcular Coat are very apparent. 


A. The Fibres of the Detruſor Urine, 


- * 


IW. Some further Obſervations concerning 


| * 
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B. B. The Kacculi formed by the internal Membrane, 


protruded between the Fibres of the Dee 

truſor Urme. © 
CCCCCCCCC. The Stones, as they appear in the 
Sacculi, Eight in one, and One 


(the largeſt N 6.) in the other. 
DD. The Ureters. 


E E. The Veſiculæ Seminales turned back, to ſhew 
the whole Extent of the Sacculi. 


F F. The Vaſa Deferentia. 


G. The Back-part of the proſtrate Gland. 


1. 2. 3. 4. 5. 6. The Stones which came caſily out of 5 


the Sacculi. 
7. One of the Stones ſawed, the Nucleus of which 


appears white, and the Surface of them all ap- 
— reddiſh. | 


rr by $1 J. Delogulics, LL D. 
F. R. 4 


Read Jan. 14. 


. 


Dec. 14. 1741. 
ALeftrics per ſe (which I han here- 
tofore defin'd, Bodies in which an 
Electrical Virtue ma % be raiſed by ſome Action on 
them, ſuch as Rubbing, Patting, Warming, Cc.) are 
reduc'd to a Non electric State by being in Contact 
with Non: electric Bodies, eſpecially Water, which is 


the greateſt Non- electric, even when it becomes 


Vapour. 5 0 
A Non, electric (Which though it cannot t be made 
Electrical * any Attion pon it receives Electricity 
from 


19 . 
from an excited Electrical Body; but does not retain 
it whilſt it touches any other Non- electrical Body. 
An Electric per ſe, when it is become Non- electrical, 
differs from the Non- electric per /e in this; that it 
may be ſo reſtor'd to Electricity, by applying a rubb d 
Tube to it, as to repel all other Electrics of the ſame 
Eind of Electricity as the Tube; till it meets with 
ſome Non: electric Body, which brings it back to 
Non: electricity, or at leaſt to ſuch a languid State, that 
its Electricity is ſcarce perceptible. = 


The Electricity may be alſo reſtor'd in the ſame 
manner by Wax, c. But in both Caſes, an Electric 
Body, in a languid State, cannot be reſtor'd to Elec- 
tricity whilſt it adheres to a Non- electric per ſe. 


EXPERIMENTS to illuſtrate theſe Aſſrtions. : 


From an horizontal Cat-gut (which is an Electric 
per ſe, as moſt Animal Subſtances are) I ſuſpended * 
two Feathers, the one by a Thread, and the other by 
a Silk, about two Foot long each: Then applying the 
rubb'd Tube to the Feather hanging by the Silk, 
(which Silk is an Electric per ſe) the Feather came 

to the Tube, and ſtuck to it, as all Non- electric Bodies 
do, till it was ſo impregnated with the Virtue from 
the Tube, as to come out of its languid State, and 
become ſtrongly Electrical; which appear'd by its 
flying from the Tube, and being repell'd as often as 
the Tube was brought near it; till it had touch d 
ſome Nom electric Body, or was left ſo long as to 
imbibe the moiſt Particles floating in the Air; by 
which it became Non- electric, and was again attracted 
by the Tube. . 
„ When. 
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When I apply d the Tube to the other Feather that 
hung by the Thread, (which, like moſt vegetable Sub- 
ances, is generally Non electric per ſe) the Feather 
was conſtantly attracted, and never repell'd ; becauſe 
the Virtue communicated from the Tube to the Fea- 
ther, loſt itſelf along the Thread; which would have 
been retain'd by the Feather, if it had floated in dry 
Air, or been ſuſpended by an Electrical Body. 
© Theſe Properties of Electric Bodies ſhew the Rea- 
ſon of that Phenomenon, whereby a rubb'd Tube, 
after having attracted a Feather, repels and chaſes it 
about a Room in the Air, and does not attract it a 
ſecond time, till the Feather has touch'd ſome other 
Body; and alſo ſhews the Reaſon why the Experi- 


ment does not ſucceed in. moiſt Weather. 


Pure Air, that is dry, may be rank'd among the 
Electrics per ſe, becauſe it repels all Bodies in a State 
of Electricity, whether they have: been excited to it 
by Wax or Glaſs; that is, by cither of the two ſorts 
of Electricity. 
Watery Vapours, chat float in the Air, are Non- 
electric; from which Mixture the Air becomes more 
languid in its Electricity, when moſt impregnated 
with Vapours ; ſo that dry Air is more Electric than 
moiſt; but cold Air in froſty Weather, when Va- 
ours riſe leaſt of all, is more electric than Air in 
12 when the Heat raiſes Vapours; which renders 
that State of the Air more fit for making Electrical 


: Experiments. = 


The rubb'd Tube retains its Electricity a long time, 
becauſe it repels, and is repell'd by, the dry Air; and 
the Feather, which has been attracted by the Tube, after 
adhering to it a while, is rais d out of its languid 

State 


. 

State to a ſtrong Electricity; whereby it flies from 
the Tube, repels and is repell'd by the Air, where 
meeting with very few Vapours, it retains its Elec- 
tricity a long time; till touching a Non: electric, that 
is brought to it, it loſes its own Electricity by com- 
municating it, becomes a Non: electric, and is re- 
attracted by the Tube, to which adhering ſome time, 
it receives ſo much Virtue from the Tube, as to be 
reſtor d to its Electricity, and again repelbd. 

In a moiſt State of the Air, the Feather, after 
it has been made electrical, and repell'd by the 
Tube, it attracts to it the moiſt Vapours floating 
in the Air; whereby lofing its Electricity, it is at- 
tracted by the Tube, without touching any other 
Body neſt. ” 
Sometimes, when the Feather flies off from one 
Part of the Tube, it immediately returns to another 
Part, generally the Top of the Tube, becauſe the 
| Top of the Tube has attracted the moiſt Vapours, 
and is become a Non: electric, and therefore attrafts 
the Feather; which being become electric, flew off 
from the electric Part of the Tube. 
That this is true, appears from an Experiment to 
be made in dry Weather. 

At that Time, when every Part of the Tube 
repels the Feather ſtrongly, after having attracted 
it, if you wet two or three Inches of "the upper 
End of the Tube, the Feather will come to that 
End. 

Wetting the Silk by which the Feather hangs from 
the Cat-gut, the Feather will be aways attrated, and 
not repell d. 


© Wien 


_ 2 
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Read Jan. 1. 5 ce 
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When the Silk is dry, the Feather once made 
electrical, ſo as to be repell'd by the Tube, retain'd 
that Virtue above two Hours in froſty Weather; but 
in moiſt Weather loſt it in half a Minute. 


. 


V. — 7 of a Letter from the Hon" Ed- 
ward Legge, Eſq; F. R. S. Captain of bis 

MAJESTT'IJ Ship the Severn, containing 

an Obſervation of the Eclipſe of the Moon, 

| Dec. 21. 1740. at the Iſland of St. Ca- 
tharine on the Coaſt of Braſil ; communicated 
to the + x Society by the Rev! Joſ. At- 
well, D. D. F R. S. 


Dec. 21. 1740. 
” Obſerved an Eclipſe of the Moon, 
which began very nearly at five 


Minutes after Seyen ; but the Horizon being hazy, 


« I could not obſerve exactly the Beginning: How- 
© eyer, it ended exactly to a Moment at 50 Mi- 
« nutes after Nine. I ſet my Watch by two Ob- 
* ſervations before, that I might be exact in Time, 
and confirm'd it by one after; fo that I believe I 
may venture to ſay it was right: And I obſerved 


K 6 


K 


« with one Teleſcope on board, and ſent another on 


Shore, which ag greed exactly together.” 


This Eclipſe was obſerved at the Iſland of Sz. 
Catharine, on the Coaſts of Braſil; and the Captain 
places the ſaid Iſland in Latitude 27* 30. Mr. Gael 
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Morris has calculated the ſaid Eclipſe; 3 and the Mid- 


dle of it, apparent * at Greenwich, was, 


h. p fl 
. 
By the Captain's Obſervation, 2 9 


* the Beginning erat, . 


Difference of Meridian 1 T. 17. 20. 


h. 


The End of it, by « Calculation? „ 6 57; 


——by Capt. Lepge's Obſervation 


9. 5O, oo. 


| Difference of Meridian ; . 


Quo A Legge obſerves, that in atemption to paſs 


Gi Horn, they thought themſelves to have been 
more to the Weſtward than they really were : By 
which Miſtake, turning too ſoon to the North, they 


fell in with high Lands, and met with thoſe Miſ- 


fortunes, which, if they had kept out more at Sea, 


might probably have been avoided. By comparing 
the Longitude at St. Catharinès as above ſettled, with 


Senex's Maps, the Coaſts appear to be placed about 


6 Degrees too much Eaſtward ; and if the other Parts of 


America about the Cape are laid down as faultily in 


the Charts, this Error will probably account for their 
Misfortunes. 


Jar 16. 1743. „ Atwell. 
| Pt 1 


L 20 } 
VI. 45 Obſervation of extraordinary Warmth 


i of the Air in January 1741-2, communi- 


cated in a Letter from the Rev! Mr. H. 
Miles to Mr. John Eames, F. R. S. 


Tooting, Surry, Fan. 20. 1 741-2. 
A Mercurial Thermometer abroad, 
was laſt Night, at 10 O Clock, 20 


Read Jan. 21. 
1741-2, 


Degrees above the freezing Point; which is higher than 


it was ſixteen Mornings of the one-and-thirty in 


one excepted. . 


VII. The Deſcription and Uſes of the Steel- 


yard Balance Swing, invented and made by 


Mr. Timothy Sheldrake. 


Read Jan. 21. 
1741-2. 


rx 41 Body renders a Perſon agreeable ; 
ſo, on the contrary, Deformity of Body not only 
produces Weakneſs, but ſometimes is the Cauſe of 


Ridicule amongſt ſuch unthinking People as will not 


remember, Thut it is He that made us, and not we 

our ſel ves. 1 
For the foregoing Reaſons, and to prevent ſuch 
bad Conſequences as the above-mentioned, it would 
be much to the Advantage of crooked Perſons, if any 
Method could be found for giving them any Help, 
by endeavouring to regain the original Symmetry of 
Parts, which, by its Commonneſs, is not ſufficiently 
: — | clteem'd, 


May laſt, and higher than in any Morning in April, 


\ S a beautiful and regular Form of 
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eſteem d, though juſtly valued by | ſuch as Cooked- 
neſs has unhappily deprived thereof. 
Where Crookedneſs is cauſed by bad Accidents, as 
Falls, breaking of Bones, or any ſuch Cauſes, attended 
with Neglect; there it is to be feared no Help can 
be given. But where a Deformity of Body is owing 
to ſome Defect of Health, ill Habit of. Body, or ſome 
internal Cauſe, I hope it is in the Power of Art and 
Care to prevent growing worſe; or with good Care 
and Endeavours, to recover intirely : For doing which, 
I hope, this Steel. yard Swing, now laid before this 
Honourable SociE TT, will be thought an uſeful 
Invention for doing ſuch Service to crooked Perſons, 
whoſe Bones are render, and capable of having their 
Form a little alter'd.. | 
The Body, as it is compoſed: of Bones with Joints, = 
cover'd with Muſcles, &c. for moving the Body, as 
Neceſſity requires, fo if any of theſe Muſcles that 
are of Uſe for bending the Body forward, backward, 
downward, or raiſing it upward, or for turning Part 
of the Body to the Right or Left Side, have by IIl- 
neſs, want of proper Nouriſhment flowing ſo freely 
to one Side as the other, a careleſs way of Sitting or 
Lying, been contrated on one Side of the Body, 
by which the Bones are braced cloſer together than 
Nature intended ; in this Caſe, the Hip generally 
riſes, the Shoulder on the ſame Side falls lower; the 
great Support of the Body, the Vertebræ of the Back, 
are alter d From their natural Uprightneſs to a Curve, 
and the other Side extended to too great a Length: 
Thus the Viſcera are preſſed too cloſe on the con- 
tracted Side, and probably hindered from perform- 
ing their due Office; whilſt on the contrary 28 
5 whic 
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which 1s extended beyond its true Bounds, chere is 


too much Room for them, that may give too large 
a Growth to them, or render them too lax and 


weak. From this united ill State of the 7 zſcera it 


is poſſible that crooked Perſons are generally un- 
healthy. 


For removing this diſtorted Form, and recovering a 


better, this Steel yard Swing is propoſed, as a me- 
chanical Method, for ſtretching the contracted Side, 


and giving Liberty to the too- much extended Side to 
contract; that the Sides may thereby be brought to 
their original and regular Form, by ſuſpending the 
crooked Perſon with Cords properly cover'd for Eaſe, 
and put under each Arm, and then placed at equal 


Diſtances from the Centre of the Beam. The Gravity 


of the Body will, in great Probability, immediately 
affect the contracted Side of the Body, ſo as to put the 
Muſcles a little upon the Stretch; and if the Cord under 
the Arm on the longeſt Side of the Body be remov d 
further from the Centre, the longeſt Side will become 
a Weight continually increaſing, as the Point of 
Suſpenſion i is remov'd further from the Point of Mo- 
tion; by which means the ſhorteſt Side muſt be 
lengthen d. Thus the Vertebræ of the Back will be 
gradually brought from their irregular Form, to a per- 


pendicular; and the Head, that probably lean d too 
much to one Side, will riſe upright. 


The Child, or crooked Perſon, may hang ſuſpend- 
ed much longer upon this Swing, than by the Head 


in one of the Semicircular Swings, which cannot 


extend the contracted Side in ſuch manner as this 


can, as will appear by the juſt Obſervation of this 
Inſtrument. It may be — to keep the Arms 


down, 


* 


o 


cloſe together, and give Liberty to the Ribs to extend 


SS © 


down, by a ſmall Bandage round the Body and Arms 
'A little aboye the Elbow. 


By this Method of ſwinging a Child, its own 


Weight muſt conſequently ſtretch the contracted 


Muſcles, &c. that draw the Shoulder and Hip too 


themſelves to a greater Diſtance from each other; 
and at that very Moment of Time, the too much 


extended Side, by the Weight of the Body, will be 
preſſed cloſer together ; ; and by daily increaſing the 
Time that the Perſon is upon the Swing, the deſired 


Effe& may be produced, an agrecable Form of Body 
recovered, and a healthy Conſtitution reſtored, to. the 
Satisfaction of the Parents, and _ Benefit of the 
once crooked Perſon. | 


London, over-acainſt Ns —— el. 133 1 
Cecil-ſtreet in the Dr] — | Tim. cheldr OY | 


Jen. 19. 1741-2. 


ABC, Is the Steel-yard Balence Suing — 
D, One of the ſquare iron Loops to which the 
Cords are to be fix'd, and which Loops, one 
On 
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on each Arm of the Balance, are moveable 


from one Notch to another. 


E, A Weight, to be hung upon the Arm Cat E, 
— add. to the Weight of the too-much ex- 
tended Side, as Occaſion — = 


VIII. A Letter from Sir Tho, Moſtyn, Bart. 
to Roger Jones, M. D. F. R. S. concerning 
4 golden Torques found in England. ow 


SI R, 'Gladdeth, Dec. 27. 1741. i 
Have received the Favour of your . 

Letter, wherein you deſire to be in- 
formed of the Particulars of my Torques. I wiſh I 

were able to give you a better Account, but have 

never ſeen nor heard of any Remarks made upon it, 
or any Account where it was found, but I think it Y 
Was in this County. It is a Wreath of Gold, weigh. xk ᷑ĩ ¾ 
ing, as near as I can judge, nine Ounces. I believe 
it is without Alloy, being very pliable ; it anſwers 
exactly Virgil O Deſcription, An. V. 558 and 559. 


Read Jan. 28. 


4741-2. 


Pars leves humero pharetras : it pectore ſummo S 
Flexilis obtorti per-collum circulus auri. 


Tr: being joined here with the Pharetra, and being 
very proper for carrying a Quiver, inclines me to 
think, that the Gauls, from whom the Romans took 
it, uled it for that Purpoſe; but among the latter it 
ſeems to have been worn as an men rather than 
a thing of Uſe. There are ſeveral Paſſages in the 

7 Hifto- 


[EL 


Hiſtorians, which mention its being given as 4 Re- 
ward for military Service. It is ſometimes deſcribed 
as a Chain conſiſting of ſeveral Links; but mine is all 
one Piece, without any Link or Joints, and takes its 
Flexibility from the Pureneſs of the Metal. 

I doubt not there are many Gentlemen of the 
SOCIETY, who can give a better Account of the 
Torques than I can. If, for your own Satisfaction, 
you have a mind to be further informed of the Uſe 
of it among the Antients, you may, I believe, find 
it in a Treatiſe written by one John Schefferus, de 
Antiquorum Torquibus, which is printed in Grevins's = 
Collections, but I have not the Book here. 

1 have not forgot the Oil or Scum which floats on 


the Sea about Midſummer, and will endeavour to 
have ſome ſaved the next Seaſon. 


Tam, Sir, 
Tour moſt Jude Servant, 


Tho. e 


IK. 4 Jew fr Benj: Fra F. R % 
Peter Collinſon, F. R. S. giving an Account 
of the * ſeen Dec. 11. 1741. 


- Newport, in the Ie of 
Dear SIR, Whight, Fan. 25.1741-2. 


wy 28. T Did not ſee the Phenomenon (the 


mention X.; but a Gentleman of my Acquaintance was 


* See in this Tranſaction p. 1. . 


Fire- ball ſeen Dec. 11. 1741.) you 


1 26 ] | 
on an Hill about three Miles Weſt of this Town, | 
and had a very advantageous View of it. He ays, 
that at that Time the Brightneſs of the Sun was a 
little obſcured by the Interpoſition of ſome thin 
Clouds, when he ſaw it paſs by to the Eaſtward, at 
about the Diſtance of ſomething more than a Quar- 
ter of a Mile, and apparent Height of 30 Feet above 
the Level of the Place were he ſtood. Its Colour 
was that of a burning Coal; its Figure a Cone, 
wWhoſe Length might be eight Feet, and Diameter at 
the Baſe 18 Inches. From about its Apex, which was 
its hinder Part, iſſued ſeveral bright Streams ſpark- 
ling with fiery Drops, to the Length of about four or 


five Feet, ſomething after this manner z==z 


——]ts Motion was nearly parallel to the Planc of 
the Horizon, and its Direction (as near as we can 
find by comparing the Places it paſſed. over) from 


South-weſt by South to North- eaſt by North, without 


any Noiſe, Wind, or Motion of the Earth attending 
it. The Time of its Appearance did not happen to 


be taken Notice of with the. deſired Exactneſs; but 


by the beſt Obſervation we can make, muſt be about 
a Quarter before One o Clock at Noon.——There 
were a few others who ſaw it, to whom it appear'd 
different in Shape, according to the Point it was ſeen 
from ; and perhaps its Shape might change as it be- 
came nearer conſuming, and only its Head, in the Form 
of a Bell, remain at laſt — As this was the firſt Land 
-M happen' d to make on this fide the Chanel, I ſhould 
be glad to know if any Accounts can be got of ir 
Abroad, and what the Learned think of it; and ſhall 
think 


Bead Feb. 4. 
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think it a great Happineſs, if this Relation my be of 
any Uſe or Satisfaction. Iam, 

SIR, 
Durs moſt obliged and 
moſt affettionate, 


" Cooke, 


x. 4 a by Mr. John 1 Banne E. R. S. 
of a Book intime, Jacobi Theodori Klein 
Hiſtoriæ Piſcium Naturalis promovende 

Miſſus primus Gedani, 1740. 4% Or, The 

firſt Number of An Eſlay towards promoting 

the Natural Hiſtory of Fiſhes, by Mr. Klein, 

| Secretary of Dantzick, and F. R. S. 


y of 
Animals has been vaſtly improved, 
ſince ſeveral of the worthy Members of the RoYAL 

SOCIETY, both at Home and Abroad, have taken 
it under their Conſideration ; yet there ſtill remain 
ſome things to be known, in order to render it full 


and complete. As particularly, concerning the Heat-- 


Lthough the Natural Hiſtor 


1741-2. 


ing of Fiſhes, it is remarked, that in no Fiſhes beſide 


the Cetaceous Kind, have hitherto been found any 


Auditory Paſſages, or Ear-holes ; and whether all Fiſh 


hear or no, is a Queſtion not yet fully determined, 


notwithſtanding the . alledged to prove the 
Affirmative. | 


-N-2 — 'Tis 


— 


Tis with this View, and in order to ſet this Mat- 
ter in a clearer Light, the ingenious Author has 
_ obliged the World with the Book before us. 

It conſiſts of a Dedication addreſsd to this Ho- 
nourable So ci ET, a Preface, an Eſſay, and a double 
Appendix. e 
The Preface begins with acquainting us, what he 

means by Fiſhes, and defines them ſo, as to exclude 
ſeveral Tribes, that have been commonly taken for 
ſuch by the Antients. Piſces dicimus Animalia (ſays 
hae) apoda pinnis natantia; and adds in his Annota- 
tion upon it, Ab hac definitione ſecluſa ſunt Ser- 


pentium Genus, pinnis carens, Cancri, Aftaci, Teſa- 


cea; Cochleæ, Conchæue; imo Amphibia, ſive Bi- 
peda, (ut Manati Cluſii) ſiue Quadrupedia, ut Pho- 
cæ, &c. %%ͤ .., ry ns 85 
Mr. Klein then (waving the Conſideration of the 
Cetaceous Kind, which are allow'd by moſt Authors 

to have both Auditory Paſſages, and the Senſe of Hear- 

ing) proceeds to the main Queſtion, vig. Whether 

the Cartilaginous and Spinoſe kinds of Fiſhes are en- 

dued with the Senſe of Hearing; or have any Organs 
or Auditory Paſſages for that Purpoſe. = 5 
He gives us the Sentiments of the Antients and 
Moderns, by producing a Variety of Quotations, both 
pro and con- out of their Works; from whence (ſays 
he) it appears, that though ſome of them were du- 
bious, yet many of them agree, that Fiſhes do hear; 
nevertheleſs, none of them were fully ſatisfied, by 
what Part, or Ways, they had this Senſation pro- 
duced. And though Julius Caſſerius Placentimus 
tound out ſome little Bones in the Head of the Pzke 
or Jack, which he look d upon to be the Organs of 
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Hearing, yet he could not diſcover any manifeſt ex- 
ternal Auditory Paſſages. 
In fine, from a diligent Inquiry into, and Conſider- 
ation of all, that hath been ſaid from Reaſon and 
Experience on both ſides the Queſtion, our curious 
Author determines us in favour of the Affirmative ; 
and ſays, That Fiſhes not only have Organs of Hear- 
ing, but alſo Paſſages, (though they are difficult in 
many Species of them to be demonſtrated) by means 
of which a tremulous Motion is communicated to 
theſe Organs. Nor does he think the Water in 
which they live, any Impediment, but rather the Me- 
dium, (or, as he calls it, the Intermedium) by which 
Sound is communicated to them : As a Man ſhut up 
in one Room, will hear and underſtand what is ſaid 


In another, notwithſtanding the Interpoſition of a 
Party-wall. 


Our ingenious Author then proceeds to his Eſky, 55 
wherein he conſiders what Parts in the Head of Fin 


ferve for the Organ of Hearing, and by what Patf- 
ſages a tremulous Motion producing this Senſation 
may arrive at them. This Part of his Treatiſe he 
ſtyles, De Lapillts, eorumque Numero in Craniis Pi- 


ſcium. Theſe little Bones, ſometimes called Officala, = 


or little Bones, Mr. Klein looks upon, and accord- 
_ ingly confiders, as conſtituent or eſſential Parts in the 
| Heads of Fiſh, and generated with the Brain itſelf. 
They differ (he ſays) in Magnitude, according to the 
different Size or Bulk of "the Fiſh to which they 
reſpectively belong, and are eaſieſt to be diſcover d 

in Heads of the Spinofe Kind. 
There are in all kinds of Fiſh three Pair of them; 
the firſt are the two largeſt Bones, and are eaſily 
enough 


. 
enough found; but the greateſt Difficulty lies in diſ- 
covering the other two Pair, which are ſmall, and 
lie envelop'd in diſtinct little Bags, or a fine fort of 
Membrane. Theſe he takes to be the Auditory Or- 
gans, .and anſwer to the Incus, Malleus, and Stapes, 
in other Animals: And he thinks by a diligent and 
careful Inſpection, we might determine the Age of 
Fiſhes, by the Number and Thickneſs of the La- 
mine and Fibres of theſe Bones, as we can the Age 
or Growth of a Tree, by the Number of Circles in 
the woody Part of its Trunk. 

The Paſſages by which a neuen Motion 00. 
ducing the Senſe of Hearing, may arrive at theſe 
Auditory Organs, are what our Author next inquires 
after; and he produces firſt a Specimen in the Spi- 
noſe Kind, viz. in a Jac or Pike; and upon In- 
ſpection into the Head of this Fiſh, he obſerves ſe- 
veral Holes, which, by means of Hogs Briſtles, he 
finds lead directly to theſe Auditory Bones before 
deſcribd. 

— diſſecting the Head of 2 (as a Speci- 
men of the Cartilaginous Kind) he traced the Audi- 
tory Dutt as far as the Membranous Body in which 
the three Pair of little Bones are placed. | 

But as our curious Author has obliged us with an 
exact Delineation of theſe Auditory Ducts or Paſ- 
ſages, as well as the Figures of a Variety of thoſe 
| Lapilli or Officula, from different ſorts of Fiſh, on 
ſeveral Copper Plates, to theſe I muſt refer, for a 
more ſatisfactory Idea than can poſlibly be given in 
Words. 

Wee therefore proceed to the firſt Appendix, which 
entertains us with the Anatomy of a Porpeſs. This 


Fiſh 


ST 
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Fiſh our Author i in the Title Page ſtyles Terſſo, the 
_ uſual Name for it in Pliny; but he calls it Phocena 
in the Appendix, the Name uſed for it by Ariſtotle. 
'Tis ranked amongſt the Cetaceous Kind, and is 
the ſmalleſt Fiſh in that Tribe, ſeldom exceeding five 
Feet in Length; in which it differs from Dolphins, 
(amongſt which Species it has by ſome been impro- 
perly reckon d) for they often exceed ten Feet in 
Length. The Snout alſo of the Dolphin is much 
larger than in the Porpeſs, which is another thing 
ſufficient to diſtinguiſh them. It would be needleſs 
here to give a Detail of the Anatomy of this Animal, 
which is ſo largely done by Dr. Tyſon in his Pho. 
cena. I ſhall therefore only take Notice of ſome 
Remarks made by our Author upon the Diſſection 


Motte, at Mr. Klein's Requeſt. 
In the firſt Place, the Meatus Auditorius was * 
by both to be two Inches diſtant from the exterior 
Cant hus of the Eye, forming a very ſmall Hole (leſt 
the Water getting in might prove an Inconvenience 
to it). He then gives us an Account of the Os Pe- 


troſum, and other Auditory Organs, with curious 


Figures of them; in order to correct Mr. Kay, who 
in Philoſophical Tranſactions, u. 76. p. 2278. ſays, 
Me obſerved not in this Fiſh any Ear-holes or Meatus 


Auditorii az all, weren alſo Ariſtotle agreeth with 
Us. 


A ſecond Remark 1 is, that though the Porpeſs has 
no Veſicula fellea or Gall-bag, (and from thence moſt 
Authors have been induced to believe no Gall) yet 
Dr. De la Motte, upon a more exact Scrutiny, finds 
2 Duct that ariſes with a great t Number of Branches 

in 


of a Porpeſs, by the accurate Hand of Dr. De is - 


1 ] 
in the Liver, and tending downwards, joins itſelf to 
the Pancreatic Du z and theſe two, ſo united together, 
form a Canal or common Duct, about four or five 
Lines long, before they diſcharge their Contents into 
the Duodenum. From whence it appears, (ſays Dr. 
De la Motte) that the Porpeſs has always a Diſ- 
charge of Bile into the Duodenum, though tis but 
thin and diluted, and ſuch as in other Animals is uſu- 
ally called Hepatic _—_ - 

In diſſecting the Os Petroſum, ſeveral Was were 
found: Some of theſe Mr. Klein has preſented us with 
2 Figure of, as alſo of the Parts of Generation proper 

| to the Male Porpeſs, and laſtly the Thoracic Put in 
its natural Dimenſions. _ 

Our ingenious Author concludes with ſome Obſer- 
vations made on the Heads of two Razz of an un- 

common Specics, and which he ſays are no-where 
deſcribed. He gives us the Figures of the Auditory 
Organs, with the Jaw of one of theſe Fiſh very ac- 
curately depicted in his vith Table. 
And having conſider'd the Auditory Organs, with 
the Seat of them both, in the Cetaceous, Car- 
tilaginous, and Spinoſe Kinds of Fiſhes, it appears, 
ſays our ingenious Author, that theſe Lapilli or Qſſi- 
cula differ from one another both in Structure and 
Subſtance; for in Cetaceous Fiſhes, whoſe Skeletons 
are truly bony, and which, in certain reſpects, may 
be compared to truly Lignous Trees, both the O 
Petroſum, and Auditory Organs, are in theſe, as in 
other Animals, perfectly oſſeous or bony : Whereas 
the Cartilaginous Fiſh, whoſe Skeletons are Elaſtic 
and Cartilaginous, they may be compared to the 


inficad 


Keratophyta — of Sea - Plants; - and theſe Fiſh, 


TTY 


inſtead of an Os Petroſum, have ſomething ana- 
logous, but cartilaginous; and the Auditory Bones 
are of a tartarcous kind of friable and caſily mace- 

rable Subſtance. 


XI. 4 1 of the Shocks | of Bevdiguakes 

felt near Newbury in New-England, from 
the Near 1727. to the Near 1741. commu- 
nicated in a Letter from the Rev! Mr. Mat- 
thias Plant to the Rev” Dr. Bearcroſt. 


3 — R. 

Read Feb. 11. T may 8 acceptable, if 1 give an Ac- 
. count of the Earthquake, as I took 
it down preciſely at every time I heard it. 

Oc. 29. 1727. being the Lord's Day, about 40 
Minutes paſt Ten the lame Evening, there came a 

great rumbling Noiſe; but before the Noiſe was 


heard, or Shock perceived, our Bricks upon the 


Hearth roſe up about three quarters of a Foot, and 
ſeem'd to fall down and loll the other way, which 
was in half a Minute attended with the Noiſe or 
Burſt. The Tops of our Chimneys, Stone-fences, 
were thrown down; and in ſome Places (in the 
lower Grounds, about three Miles from my Houle, 

where I dwell) the Earth opened, and threw out ſome 

Hundred loads of Earth, of a different Colour from 
that near the Surface, ſomething darker than your 
white Marl in England; and in many Places, opened 
dry Land into good Springs, which remain to this 


Day; and dried up Springs, which never came —1 
E t 
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It continued roaring, burſting, and ſhocking our 
Houſes all that Night. Though the firſt was much the 
loudeft and moſt terrible, yet eight more, that came 
that Night, were loud, and roared like a Cannon at 
a Diſtance. It continued roaring and burſting 1.2 
times in a Day and Night, until Thurſday in the ſaid 
Weck, and then was not ſo frequent; but upon Fri- 
day in the Evening, and about Midnight, and about 
Break of Day upon Saturday, three very loud Roar- 
ings: We had the roaring Noiſe upon Saturday, 
— Monday, about 10 in the — though 
much abated in the Noiſe. 15 
Nov. 7. being Tueſday, about 1 t, it roared very 
loud, and gave our Houſes a great Shock; and con- 
tinued ſhocking from three times to fix every Day 
and Night until the 12th of November, when it was 
heard twice in one Hour in the Afternoon, from half 
an Hour after Three to half an Hour after Four. 
Sometimes the Roaring of the Earthquake was loud, 
other times it ſeem'd at a Diſtance, and much abated. 
| Upon the 13th of November, being Monday, two 
Hours before Day-break, the Kong was loud, and 
| ſhook the Houſes. Upon Wedneſday following, half 
an Hour pat Two in the Afternoon, there was a 
Roaring, but not ſo loud. It continued ſometimes 
roaring loud, and ſhocking our Houſes, for five, ſix, to 
ten times a Week, until the 17th of December fol- 
lowing and then about half an Hour paſt 10 in the 
Evening, being Sunday, it roared very loud, and 
ſhook our Houſes very much ; another Shock the 
next Morning about Four, much abated. 
January 3. ror about Nine at Night, an caſy 
Shock. 
Jan. 


11 


Jan. 6. Saturday, there were five Shocks, ente 
with the Roaring, from about Nine at Night to Four 
on Sanday Morning, which I heard; and ſome Peo- 
ple told me, who lived in the low Grounds, that for 
the Space of about half an Hour, it continually kept 
roaring every half Minute or Minute. 

Upon Wedneſday Jan. 24. about half an Hour 
after Nine at Night, it roarcd excceding loud, and 

was followed in half a Minute with Roaring much 
abated in the Noiſe. 
Fan. 28. Sunday, about half an Hour after Six in 

the Morning, another eaſy Shock, and another about 

Ten the ſame Morning, eaſy: On the ſame Night 
about one, a loud Roaring and Shock. 
Fan. 29. I heard it twice, though eaſy, that Day. 
Tueſday Fan. 30. About Two in the Afternoon, 
there was a very great Roaring, equal to any but the 
firſt, for Terror: It ſhook our Houſes ſo, as that many 
People were afraid of their falling down; Pewter, 
Cc. was ſhook off our Dreſſers; the People that 


the lead Windows rattled to ſuch a Degree, as that 
I thought they would all be broke. A there was 
3 Shock the ſame Day, about an Hour and half 


after, though much abated. 


Feb. 21. About half an Hour paſt 12 at Midnight, ; 
a conſiderable loud Roaring with a Shock. 
Feb. 29. Such another. 

March 17. About Three in the Morning, Smd, 
an eaſy Shock. 

March 19. Forty Minutes paſt One at Noon, a 


ſmall Noiſe ; at Nine the ſame Night, a ſmall Noiſe 
with a Shock. 
April 


_ E 2 


were in the Church for Evening Service, ran out; 


. ;6 ] 
April 28. 1728. Sunday, about Five i in the Afer- 
Noon, a (mall Noiſe, but perceiveable. 
May 12. Sunday Morning, about 40 Minutes paſt 
Nine, a long and loud Roaring, and ſhook the 
Houſes. 


May 17. Friday, about Eight in the Evening, a 
long and loud Roaring ſhook our Houſes. 

May 22. Wedneſday, ſeveral ſmall Roarings in the 
Morning; but about Ten the ſame Morning, long 
and loud, and ſhook our Houſes. | 


May 24. Friday, about Eleven at Night, loud and 
long Roaring, ſhook our Houſes, 


Thur ſday June 6. Saturday 8. about Three i in cach 
Morning, a long and loud Roaring. 


\ Tueſday June 11. Nine in the Morning, a ſmall 
Noiſe. 
July 3. about Two in the Morning, oy July 
23. Monday Morning, about Break of Day, very 
loud and long, ſhook our Houſes. —— Beſides 
_ theſe Times L have mentioned, it has been often 
heard by me; but the Noiſe was ſmall, fo forbore 
to ſer them down: : I had Thoughts to have added no 
more Account of the Noiſe and Repetition of the 
Earthquake in my Church- book; but acquainting 
my People with what J had done, they prevailed up- 
on me to proceed again, which I did upon March 
19. 1728.9. Wedneſday, betwixt Two and Three in 
the Afternoon, it was loud and long, ſhook our 
Houfes, being repeated twice in an Inſtant ; and this 
was the longeſt and loudeſt Roaring, and the greateſt 
Shock, that I ever heard, the firſt excepted, and that 
upon the zoth of January, mentioned before. We 
had ſeveral ſmall Shocks in this Interim. — But upon 
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Sept. 3. 1729. Monday, about half an Hour paſt 85 
Three, it was loud and long. 


Sept. 29. Monday, about half an Hour paſt Four in 
the Afternoon, loud and long. 


Oct. 29. I heard it twice this Night; one of the 
times was about the ſame time of Night the firſt Shock 


Was. 


and loud Roaring and Shock. 


Nov. 14. about Eight in the Morning, loud and 
long, attended with two Burſts like unto two ſudden 
Claps of Thunder; ſhook our Houſes. 7 
Nov. 27. about Eight in the Evening, a very great 
Roaring, and a great Shock: It was heard at Ipfwich, 
about 14 Miles diſtant. : 
February 8. 1729-30. about Eight in the Evening, 


a ſmall Shock, about Midnight loud and long, and 
gave our Houſes a great Shock. 


Feb. 26. Thurſday, about a quarter before Two in 
the Morning, the Noiſe was repeated twice in about 
one Minute : The firſt was loud and long, and ſhook 
our Houſes equal to any but the firſt Shock ; the 
ſecond Noiſe was low, and ſcemingly at a Diſtance. 
April 12. 1730. About Eight in the Evening, Sun- 
day, a very loud and long Noiſe, and a great Shock, 


equal, I thought, to any for Length and Noiſe, the 1 


firſt excepted. 
July 28. About Nine in the Morning, 2 ſudden 


Aug. 15. About Eight in the Morning, a Shock 
of the Earthquake, twice repens in a Moment of 
Time. 


Nov. 6. About 11 at Noon, it was loud and long, 
and gave my Houſe a Jar. LEED | 


Nov. 


„ 
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Nov: 14. Saturday, about Nine in tlie Morning, 
a ſmall Noiſe and Rumbling, no Shock.” 

Nov. 25. About 20 Minutes paſt Eight at Night, 
p loud and long Roaring, and gave my Houſe a con- 
fiderable Shock. 

Dec. 6: About 4 quattet of an Hour before 11 at 
Night, Sunday, it was loud, and roared long, and 
made our Houſes jar. 

Dec. 11. Friday, about a warter beter Seven at 

N ight, there was a mall Burſt, but ſhaked my Houſe. 
Satutday Dec. 19. about half a Hour paſt to at 
Ni iglit, the Earthquake did very much ſhake our 
Houſes, without any Noiſe of Roaring, more than 
ever before, the firſt time excepted. It was felt at 

Boſton 46 Miles, it Piſcataqua 22 Miles, almoſt equal 5 
to what it was with us. 
JFuannary 7. 1730-1. About Seven at Night it was 
loud wid 4 long, ſhook our Houſes. - 
11. About Midnight, loud and long, ſhook 
out Houſes. 
Maurrb 7. Sunday, about Five in the Evening g. we 
heard the Noiſe, but no Shock. | 

May 28. 1731. About Nin ne in the Mornin Theard 
the Noiſe of the Earthquake very diſtinAly, bat could 
not perceive, that it ſhook. 
Juby 5. Monday Motning about Sun-riſe, it was _ 
loud and long, ſhook out Houſes, 


Aup. 21. Satarday, Nine in the Evening, the Noiſc 
1 mall and ſhort. 


Oc. 1. Monday, about I l at Night, loud and long, - 
| ſhook our Houſes. 


February 7. 1731-2. About Seven at Night, a great 
Shock, ſhook our Houſes. . 


Septem- 


Ess! 


September 5. 1732. Tueſtay, about Noon, we had 
2 ſevere Shock, which was perceived at Boſton and 
Piſcataqua, but attended with little or no Noiſe. 
The fame Earth quake was heard at Mountreal in Ca- 
nada, at the Pe Time, and about the ſame Hour 
of the. Day, and did Damage to 185 Houſes, killed 
: ſeven Perſons, and hurt five others; and it was heard 
there ſeveral times afterwards, only in the Night, as 
the News-Papers gave us this Account. | 
Dec. 30. In the Morning we had a Shock, and it 
had been heard by ſome Pcople ſeyeral times within 
three Weeks before. 
Thurſday March 1. Aloud and long Noiſe of it. 
October 19. 1733. A loud and long Noiſe about 
Midnight. 
Fanuary 16. Wedneſday y, 1733-4. About 20 Mi- 
nutes paſt 10 at Night, a loud and long Roaring. 
June 29. 1734. About a Quarter paſt Three in the 
Afternoon, there was ſomewhat of a Noiſe 4. 
Og. 9. About 20 Minutes paſt 10 in the * h 
2 ſmall Shock. 
Nov. 11. or 12. for it was about Midnight, we 
had the loudeſt Noiſe, and the greateſt Shock, except 
the firſt: It was long, very awful and tertible. N 
Nov. 16. About Six i in the Morning, there was a 
ſmall Shock. 
February 2. 1735-6. About a quarter of an Hour 
before Six in the Evening, there was a pretty loud 
Noiſe and Shock. 
March 21. About half an Hour paſt ro in the 
Morning, it was ſomewhat loud. 
Fuly 13. 1736. About Three quarters 8 Nine 
in the Morning, the Noiſe of it was s loud. —_ 


— 


„ 
Oc. 1. Friday, about half an Hour paſt One at 
Midnight, it was loud and long, and a great Shock, 
twice repeated in an Inſtant. 
Nov. 12. About Two in the Morning, there was a 
Shock with the Noiſe, and about Six the ſame Morn- 
ing it was ſomething louder. 

February 6. 1736 7. About a quarter paſt Four 
in the Afternoon, we had a conſiderable Shock. 

September 9. 1737. Friday, about 20 Minutes paſt 
10 in the Morning, it was very loud and long, and 
ſhook our Houſes very much. 
Dec. 7. A little before 11 in the Night, the Ground 
ſhook yery. much, but heard no Noiſe. Upon the 
ſame 7th of December, at New-Tork, they had three 
ſevere Shocks of an Earthquake in the N ight: It 
threw down there ſome Chimneys, and made the 
Bells to toll fo as to be heard. At the ſame time 
the ſaid Shock and-Noiſe was felt and heard i in many 
ng Fhcs. | 
Auguſt 2. 1739. We had a great Shock ; it made 
my Houſe ſhake much, and the Windows jar. It was 
about half an Hour paſt Two in the Morning: I think 
I never heard but two either louder, or longer, or. 
greater. 
Sunday, Dec. 14. 1740. About 35 Minutes after 
Six in the Morning, there was heard a pretty loud 
Noiſe of the Earthquake. 
Sunday, Jan. 18. 1740-1. About Four in the Morn- 
ing, there was heard the Noiſe of the Earthquake. 
Sunday, Jan. 25. 1740-1. About 10 Minutes before 
Four in the Afternoon, there was a Shock of the 
Earthquake, with a loud rumbling Noiſe. This is 
the laſt that has been heard, (and I pray God I may 
never 


[4] 
never hear any more ſuch and fo long). I have 
omitted to ſet ſome down that were ſmall, or ſuch as 
I did not hear myſelf; I was very exact to the Time, 
fo that what Account I have ſent you is mot cer- 
tainly true. 

I thought an exact Account of lo remarkable a 
Judgment, continued fo long, might be acceptable : 
And although the firſt Night was the moſt terrible, as 
the Surprize was ſudden; yet there never happen d 
one Shock amongſt us, but what occaſion d ſome Al. 
teration at that time in every Perſon's Countenanc 
and Conſtitution ; and which way ſoever any Perſon's 
Face happen d to be, that way the Noiſe of the Earth- 
quake appeard to him: And I have frequently, in 
my Converſation with ſundry Perſons, been told by 
them, that for a few Minutes before a Shock of it 
came, they could foretel it by an Alteration in their 
Stomachs; occaſion'd (as I ſuppoſe) by an Alteration 
in the Air: I atteſt to the Truth of the Thing by my 
own Experience. You'll pleaſe, Reverend Doctor, 
to . the —— of it, if not acceptable, from 


Tur moſt obedient and 
Humble Servant, 


Matt. Plant. 


POSTSCRIPT. 


1 forgot to tell you, Sir, that (excep t the firſt 
Shock) theſe frequent Repetitions of the . and 
Shocks of the Earthquake were upon Merrimack 
River, and ſeldom extended above ſeven or eight 


Miles Diſtance from, or 20 or 30 up the ſaid River; 
F thoſe 


1 


thoſe Inſtances only excepted, which I have men- 

tion d in the Relation; and the firſt Shock of it was 
greater with us than any-where elſe in New- England; 
and the Tops of Chimneys, and Stonc- fences, were 
thrown down only 1 in theſe Parts. 


— 0 — 


XII. "hd PPS of Mr. Sutton” $ — and 
Method of Changing the Air in the Hold, 
* and other cloſe Parts of a Ship; communicated 
| tothe Royal Society by Richard Mead, M. D. 
Phyſician to His MAJEST x, Fellow of the 
| Royal Society, and of the Royal College £ 
2 cians, LoxDOox. 


JT is found by daily Experience, that 
I Air ſhut up and confined in a eloſe 
Place, without © Succeſhon and freſh Supply of it, 
becomes unwholfome, and unfit for the Uſe of Life. 
This is more ſenſibly ſo, if any ſtagnating Water 
be pent up with it. 
But it grows ſtill worſe, if ſuch an Air as this is 
made. uſe of in Reſpiration, that is, becomes moiſter 
and hotter, by paſſing. and repaſſing through the 
Lungs. 
Theſe bad Effects, in different Degrees, according 
to the different Manner in which Air is incloſed, 
are obſerved in many Caſes; particularly in deep 
Wells and Caverns of the Earth, in Priſons or cloſe 
Houſes, where People are ſhut up with Heat and 
Naſtineſs: But moſt of all in large Ships, in which, 
with 


1741-2. 
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with the Stench of Water in the Hold, many Men. 
being crouded up in Cloſe· quarters, all the men- 
tioned Circumſtances concur in producing greater 
Miſchief than would follow from any of them 
ſingle. 
The Reaſon of theſe bad Effeds is this: It is that 
Property of the Air which is called its Elaſticity or 
Springineſs, which makes it ſo uſeful to our Life. 
When any Part of it is incloſed and kept from the 
Communication of the outward Air, it expands itſelf, 
and, in Proportion to the Cloſeneſs of the Place, 
loſes its Spring; and if any Heat or Moiſture comes 
to it, the claſtic Force may be quite loſt and deſtroy d: 
And not only ſo, but if it happens to be impreg- 
nated with noxious Efiuvia, either from unwhol- 
ſome Subſtances of any kind, or from the infectious 
Breath of diſeaſed Bodies; it will become quite poi- 


ſonous and deadly, in a manner ſuitable to the ori- 

ginal Cauſe. . 

It is propoſed at preſent to find out a Remedy for 

this Evil in Ships only: But by making Alterations | 

according as particular Places require, the ſame may 

be applied to any Houſes or Parts of them, as Priſons, 
the ſick Wards in Hoſpitals, Cc. 

Now it is a natural Conſequent of the Elaſticity 
of the Air, that when it is rarefied in any Part, (which 
is moſt effectually done by Heat) the neighbouring 
Air will ruſh that way, till this Part is brought to be 
of an. equal Denſity and Elaſticity with itſelf; and 
this again will be followed by the Air next to it: So 
that, if a Conveyance for Air be laid from the Hold 
or Well of the Ship, and a Rarefaction of the Air 
therein be made; the joy! Air from this Place will 

2 run 
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rin or be drawn out that way, and freſh Air from 
the adjacent Parts will ſucceed in its room. 
It is upon theſe Principles that the following 
Scheme is moſt humbly offered to the Right Honour- 
able the Lords of the Admiralty, and Commiſſioners 
of the Navy, which it is hoped will be found effectual 
for clearing the bad and corrupted Air from the Holds 
and other cloſe Parts of his MAJESTY's Ships; and 
thereby prove beneficial to the Public, by preſerving 
the Healths of many of his MaJEsTY's good Sub- 
jects ſerving on board the ſame; the whole thing be- 
ing indeed eaſy to be executed, and what will no-ways 
incumber, or be troubleſome, in any of the Veſſels 
where it ſhall happen to be applied ; the ſame being, 
in ſhorr, no more than this: That whereas in every 
Ship of any Bulk there is already provided.a Copper 
or Boiling: place proportionable to the Size of the 


Veſſel, it is propoſed to clear the bad Air by means - 


of the Fire already uſed under the ſaid Coppers or 
Boiling-places, for the neceſſary Uſes of the Ship. 
It is well known, that under every ſuch Copper 
or Boiler, there are placed two Holes ſeparated by a 
Grate; the firſt of which is for the Fire, and the 
other for the Aſhes falling from the ſame; and that 
there is alſo a Flue from the Fire. place upward, by 
which the Smoke of the Fire is diſcharged at ſome 
convenient Place of the Ship. 

It is alſo well known, that the Fire once lighted i in 
theſe Fire-places, is only preſerved by the conſtant 
Draught of Air through the forementioned two 
Holes and Flue; and that if the ſaid two Holes are 
cloſely ſtopp'd up, the Fire, though burning ever ſo 
briskly before, is immediately put Our. 


But 


L 


But if after the ſhutting up the above. mention d 
Holes, another Hole be opened, communicating with 
any other Room or airy Place, and with the Fire; it 
is clear, the ſaid Fire muſt again be raiſed and burn 
as before; there being a like Draught of Air through 
the ſame, as there was before the ſtopping up of the 


firſt Holes: This Caſe differing only from the former 


In this, that the Air feeding the Fire will- now be 
ſupplied from another Place. 
It is therefore propoſed, that in order to deve the 
Holds of Ships of the bad Air therein contained,. the 
two Holes above-mentioned, that is, the Fire-place 
and Aſh-place, be both cloſed up with ſubſtantial and 
tight iron Doors; and that a copper or leaden Pipe, of 
ſufficient Size, be laid from the Hold into the Aſh- 
place, for the Draught of Air to come in that way 
to feed the Fire. And thus it ſeems plain from what 
has been already faid, that there will be from the 
Hold a conſtant Diſcharge of the Air therein con- 
tained; and conſequently, that that Air ſo diſcharged 
muſt be as conſtantly ſupplied by freſh Air down the 
Hatches, or ſuch other Communications as are open 
into the Hold; whereby the ſame muſt be continu- 
ally freſhen'd, and its Air render d more wholſome, 
and fit for Reſpiration. | 
And if into this principal Pipe o laid into the 
Hold, other Pipes are let in, communicating reſpect. 
ively either with the Well or lower Decks, it muſt 
follow, that Part of the Air conſumed in feeding the 
Fire, muſt be reſpectively drawn out of all. ſuch Places, 
to which the Communication ſhall be ſo made. 
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XII 4 Repreſentation of the Partelia ſeen in 


Kent, Dec. 19. 1741. communicated in a 
Heiter from the Rev Mr. H. Miles, to 


_ bury. 


$4 R, | 
Had Yeſterday the Favour of yours of 
the 23d Inſtant, for which I return 


Read Feb. 25. 
17 41-2. | 


you my very hearty Thanks; particularly for the Ho- 


nour you put on my brief Acount of the Height of 


theLiquorsin my Thermometers, * in communicating 


it to the RoYAL SOCIETY. 


As no one wiſhes the Proſperity of that illuſtrious 
Body more truly than I do, 1 ſhould think myſelf 
happy, were I able to do any thing to promote the 


Deſign of it, or to gratify any 7 its worthy Members. 


I have inclos d a Draught of the Parhelia ſeen in 
Kent the 19th of December laſt, as I took it from a 


private Letter ſent from thence to a Gentleman in 


this Town : The Writer of the Letter is not ſo par- 


ticular in his Account of it as could be wiſh'd : His 


Words were to this Purpoſe: As to the Appearance 


* of the Mock. Suns on the 19th of 8 I have 
e inclosd a Scheme, ſuch as I could draw, in which 


i, Q-» 


FE. you may obſerve FS 1 is.the Sun, 2 the Zenith. ZZ 


ce 


an inverted Rainbow of the moſt lively Colours 


8 


6 


25 bright to look upon, and then they ſeem d round, 


* See above, p. 20. 


John Eames, F. R. S. and an Account of the 
_ ſame, as ſeen by Mr . Tenniſon at 22 5 


the Mock. Suns dd were ſomctimes almoſt too 


e but 


e [4] 

but often were fring'd (as drawn) with the pri: 
« matic Colours; the Arch $6 was but faint, and a 
« whitiſh Light in the inner Part deſcribed at c. 
* The Appearance ended about Noon, -or rather a 
< little before Twelve ; how early the Whole was 
to be ſeen, I do not know. I 

The two largeſt Semicircles, I find no Notice taken 


0f.— 


On Tueſday the 19th Inſtant, at 10 at Night, be- 
ing the Time I generally regiſter the Aecount of the 
Barometer and Thermometer, I found the Mercurial 
Thermometer abroad, at 20 Degrees above o, or 
freezing Point: This 1 thought, Extraprdinary, ang 
for that Reaſon I conſulted ny. Hepſte of laſt Year, 
and found 16 Mornings and 13 Evenings in May 
colder Air. And in April there were: twWo Mornings 
and three Evenings only, a Warmer Air. I am 


4 Wind was Weſt all Day 19% ndnd J. Miles 
began to riſe when 1 made the Obſer- . Mil — 


1 vatiog, at going to Bed. | 


Nr 
Dr. Stukeley likewiſc gave in a Scheme of the fame 
0 Appearance, as it was ſeen at Canterbury 10h. 12 m. 
© Dec. 19. 1741. in which the Light t at c. was not 
© taken Notice of. He copied it from a Drawing 
* made by Mrs. Tenniſon, who ſent it in a Letter to his 


: * Grace the n of — 9 M. 


XIV. EXPERIMENTS, b away of Analyſis 
upon the Water of the Dead Sea ; upon the 
Hot Spring near Tiberiades ; and upon the 
Hammam Pharoan Water; b) y Charles Perry, 
M. D. made on is Journey through the 
Hoy Land, &c. 


ExpEDIEN Ts (by 200 of Analyſis) apo the 
Mater f Aſphaltis, —_— ea * 
** Sa. 


rar * 


Read Feb. 25. PON ſteeping or infuſing - Sins 
aan Scrapings of Gall in it, (after ſtand- 
ing a long * it turn d of a bright m_ Colour. 


ExPERIMENT II. 


| Upon the Inſtillation of Ol. Tartari per Deliq: 
it immediately became troubled or muddy, and 
ſcem'd as if Goblets of Fat were fluctuating in -it. 
00 unctuous Matter, upon long ſtanding in Repoſe, 


came 


TTT 
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Green. 
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fi gradually into cloſer Contact, and at laſt ſub: 
fide 


EXPERIMENT II. 
nun the Inſtillation of Spirit of Vitriol, it de- 


poſited a Milk-white greaſy Sediment; which, after 


12 Hours Repoſe, occupied one-fifth Part of the Ve- 


hicle or Liquor. 


ExXPERIMENT w. | 
- Being mix'd with a Solution of Saccharum Saturni, 


-_ let fall a ſmall Quantity of a greyiſh Powder. 


ExPYERIMENT Fs 


Bring ſeverally and ſeparately mix'd with Solution 


1 Sublimate, with Sp. Sal. Armoniac. and with Sugar 


of Violets; it neither fermented, depoſited any Sedi- 
ment, grew turbid, nor changed Colour; except only 
from the Sugar of Molen, which turn d it- of a dark 


* 


OBsERVATIONS. - ot 
This Water is highly ſaturated with Salt, inſomuch 


that any Meaſure of it preponderates freſh Water 
under equal Surfaces, in the Ratio of Five to Four. 


It has alſo a wonderful Actity, inſomuch that 


being held in the Mouth for a ſhort time, it con- 
ſtringes it in like manner as Alum does. 


1 cannot (from the above Experiments, and the 


| Appearances which reſulted from them) conclude, 


that this Water is impregnated with any thing more 
than mere Salt, which is of a very acrid, alkaline Na- 
ture; and ſomething elſe, which may be of a com- 
pound Nature, partly ſulphureous, and partly bitumi- 
- nous 

2 


„„ 

nous. But, to ſpeak negatively, it may be preſum d, 
I think, that ir neither partakes of Steel, Alum, nor 
Vitriol, nor yet of a pure, genuine Sulphur: And, 
conſequently, as I take it, can afford no other, nor 
better Effects, to ſuch as may bathe in it, than other 
Sea-water ; except only, that its greater Degree of 
Salt, and ſuperior Weight, may ſomewhat heighten 
the ſame Effects. gs 


EXPERIMENTS (by way of Analyſis) upon the 
bot Spring Water near Tiberiades, 


EXPERIMENT I. 


Oil of Tartar. per Deliq. 3ſs. being mix'd with 


Fils of the Water, it became troubled. and muddy; 


and after ſtanding 12 Hours in Repoſe, Three-quar- 


ters of the Whole, from the Bottom upwards, ap- 
pear d like white Wooll : But this woolly Water, be- 

ing ſeparated by Filtration, and left to dry, ſeem d 
no other than a yellowiſh Oker. 985 


EXPERIMENT II. 7 
I mix'd 3fs Sp. Vitriol with Fiſfs of the Water, 
and, after 12 Hours ſtanding ſtill, I found a large 
Sediment of a white unQuous Matter. 1 
EXPERIMENT HII. 
Solution of Sublimate 31s being mix d with Fiſs of 
the Water, it became turbid and yellowiſh, and 


yielded an earthy Sediment in ſmall Quantity; 
whence I conclude it contains a Sal murale, 
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EXPERIMENT IV. 


One Ounce and half of the Water, mix'd with 308 
of a Solution of Sacch. Saturni, depoſited a greyiſh 
Sediment of a lateritious Matter, in ſmall OP" 


ExXPERIMEN IT N. 


One Ourice and half of the Water, mix d with 50 
Hp. Sal. Armoniac, turn d turbid, of a Colour betwixt 
Green and Blue; and after 12 Hours Repoſe, yielded 
a woolly Sediment of four Digits deep. 


ExXPERIMENT VI. 


One Ounce and half of the Water, mix'd with 3s 


Sacch. Violar. became troubled, and of a dark: yel- 
lowiſh Colour. 


EXPERIMENT VII. 


One Ounce and half mixd with 36 of Sctapings 
of Gall, became of a fine violet Colour; but when 
ſhook, was as deep as Ink. 


OBSERVATIONS. 


This Water (as appears to my Judgment) con- 
tains a good deal of a groſs fix d Vitriol, ſome Alum, 
and a mural Salt of a | Quality. 
Tiis too ſalt and nauſeous for internal Uſe; but 
| by bathcing in it, muſt be good for all cutancous 
Diſtempers, and eſpecially for the Scurvy and Le- 
proſy: For it will powerfully deterge, ſcout, and 
clean the excretory Pores; and it may, by its Weight 
and Stimulus, reſtore them to their natural State, 
Strength, and Elaſticity. It may, by the ſame 
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[ 52 ] 
Means, reſtore the loſt or impair'd Tone of the 
Solids in general : In Conſequence of which, it may 


thin the Blood, help its Circulation, and promote 
the natural Pigeſtions and Secretions; and thus, 


finally, it may 'be uſeful in Rhcumatiſins, Dropſies, 
Jaundices, and nephritic Diſeaſes. 


Analyſis of the Hammam Pharoan Water, near 
Corromondel, on the away to Mount Sinai. 


EXPERIMENT . 


This Water being mix d with the nn of Gall, 
manifeſted no ſenſible Change at firſt; but after long 
ſtanding it grew ſomewhat greeniſh. 


EXPERIMENT. II. 


Upon the Inſtillation of Hp. Sal. Armoniac. it 
became turbid ; and on ſtanding ſome time in Re- 
poſe, depoſi ted a dark-greyiſh * in ſmall. 
Quantity. 


ExPERIMENT II. 


Four Ounces of the Water, being mix d with iſs 
Sacc. Violar. manifeſted no Change, except what would 
neceſſarily reſult from the Tincture of Violets. 


EXPERIMEN T TV. 


. Being mix d with a Solution of Sacch. Saturni, it 
became immediately very turbid; but on ſtanding 
ſome time in Repoſe, it depoſited a large dark- 


brown Sediment, leaving the Vehicle troubled and 
whitiſh. 
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it may cleanſe the Skin'of all Foulneſſes, purge and 
deterge the cutaneous Glands from all foul noxious 
Humours: It may reinforce the natural Heat and 
Vigour, (where they are decayed) and may reſtore 
the impair'd Digeſtions: And hence, finally, it may 
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85 EXPERIMENT V. - 


* mix'd a Solution of Sublimate with it, upon 
which it became immediately yellow; but, after 


Matter, in ſmall Quantity. 


EXPERIMENT VI. 
win mix with OL Tartari per Delia. it be⸗ | 


came of a chyly Colour and — or of a turbid 
— Colour. | | 


ExPERIMENT: VII. 


tv -4 mix'd with 5 irit of Vitriol, it manifeſted. 
no Change, — of Tolout or Tranſparency. 1 


OBSBRVATION. 
x cage from the Phenomena which appear d 


upon Analy ſation, that this Water is impregnated with. 
a a good deal of a groſs carthy Sulphur, a neutral Salt, a 
ſmall Quantity of Alum, but no Proportionof Vitriol. 

This cannot be uſed inwardly, it being nauſeous- 
beyond Expreſſion : It ſmells ſomewhat like rotten... 


Eggs, but much worſe, But, uſed by way of Bath, 


promote Virility in Men, and Fecundity in Wo-, 


men. It may likewiſe be uſeful in the Gout ; as- 
alſo in Epilepſies, and other Diſeaſes of the ner- 


XV. An- 


vous Class. 


ſtanding at Reſt, it depoſited a 2 2 
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XV. An Account of the Caſe William Payne, 
with whit appeared upon examining Dis 
Kidneys and Bladder, when his Body Was 


opened; by Mr. Gearge Bell e 


2 Payne, aged about 71, had 
been afflicted with the Stone i in his 


for Geral Years: He had taken Mrs. 


ee Medicines for ” Months. See Hartley 's 
View, &c. p. 8. Caſe IH. 


He was ſubject alfo to a ſcrotal Sens on the 
Left Side, from which however he ſuffered no great 


Inconveniency, unleſs upon Neglect of his Truſs, which 
he had been directed to wear; and even then, if the In- 


teſtines came down, he uſed to return them with Eaſe. 
About the Beginning of January laſt, he was at- 
racked with a ſevere Fit of the Stone, attended, upon 


cvery Attempt to make Water, with a ſtrong Teneſmus, 3 
that forced into the Scrotum a conſiderable 
of the Inteſtines, which exceeding his Skill to jeduce, 
he ſent for me. I found the Tumour large and unequal, 

hut without much Tenſion or Inflammation; his Pulſe 


Vantity 


low, with clammy Sweats; he complained of violent 
Pains in his Back, propagated thro the whole Length 
of the Ureters, accompanied with Nauſea and Vomit- 
ings; he felt exquiſite Pain about the Neek of his Blad- 


der and Glaus, with an unuſual Weight in Perinæo; 
he had frequent Inclinations to make Water, but ſel- 


dom made above a Spoonful at once, and that Drop 


oy 
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which 


applied for Leave to open him, whit ' was 
In examining the Contents of the Aodomen, I found 
the Left Kidney 


ing except the Coats, and thoſe filled with Blood and 
purulent Matter; the Ureter very much inlarged above 


us natural Cap pacity, and | full of the ſame. 


there during che Taroxyſm, and appeared to me. to be 


tw 


by Drop, with much Pain, and ſudden Stoppings : The 
Urine 55 extremely fetid, ſometimes mixed with pu- 
rulent Matter, at others tinged of a Coffee Colour. 
He had received, juſt before I ſaw him, a. Clyſter, 
produced two Stools, and encouraged me to 
hope might facititate the Reduction of his Rupture. I 
e it by all neceſſary means poflible, but withj- 
out Succeſs: For altho the largeſt Part receded and 
gave way, yet a conſiderable — remained, which 
I could not poſſibly return. I therefore concluded, as 


the Inteſtines performed their Office, and were free 


from Tenſion, Inflammation, Cc. that the Parts ad- 
hered; ſo left him, with Directions for a Bag- Truſs to 
ſupport them. 


January the 224, being informed of his Death, 1 
rinted. 


quite waſted, ſcarce any thing remain- 


3 „ PE PIER 


The Right K Kidney was ulcerated in ſeveral Places,” 
and full of purulent Matter, mixed with Grit; ſeveral 


Hydatids appeared upon its external Surface; the 


Ureter was ſome what inlarged. 
1 next examined the. Bladder, which. was excceding 


large, and contained above three Pints of clear Urine 3 


upan opening it and introducing my Hand, 1 found 


two ſmooth flattiſh. Stones, ſome what larger than 


common Mindſor Beans: I diſcovered a third in the 
Neck of the Bladder, which probably had been forced 


the 


(361 


the immediate Cauſe of his Death: It was about the 


Size of a Hilbert, and had quite corked up the Paſſage. 


Upon diſſecting the Hernial Bag, the firſt Part that 


preſented was a large Piece of Fat, about half a Pound; 
and immediately underneath it lay a large Portion of 
the Colon, in Length about 10 Inches; the internal 
Surface of the Peritoneum was ſtrongly attached to 
the Colon by ſeveral Filaments, and to the Scrotum by 
its cellular Subſtance. 

All the other /7 gow were in a natural State. 


8 - 


between the Two Temple-Gates in Fleetſtreet; 


SoETr. M. cc. XLII. 


ADVERTISEMENTS. 
A New Map of the Virgin Iſlands, taken from an actual Survey 


made at the Expence of the Honourable Gilber? Flemming, Eſq; 


Governor of St. Kits. Sold by V. Mount and T. Page, — | 


on Tower-hill, London. 


The ane Gents beſt Companion in a G * ſe ; or, A Table, 
eateſt Heat and Cold of moſt Countries; with x Catalogue 
72 E 27 zts, under the Name of each Country which produces 
them. Likewiſe, Thermometers, Hygrometer and Barometers, either 
for common Uk, or adapted to the Uſe of Green-houſes, made and 
ſold by Tim. Sheldrake, at the Black-Bo y- over-againk Cecil-ſtreet i in the 
Strand, London. 


Printed1for T. 8 at the Half Moon, 


and C. Davis, the Corner of Pater-noſter-row, 
next Warwick-lane ; PRINTERS to the RorarL 
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TRANSACTIONS 
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The c 0 N T E N T * 
L 4 Method of þ preparing Specimens of Fiſh, 


by drying their Skins, as Practiſed by John 
Frid. . M. D. at — = 
11. A. Letter from Capt. William Guida to 


Capt. Samuel Mead, F. R. S. inc long an 
Account of the Fire· ball ſeen Dec. 11. 1741. 


III. Extract of a Letter from the Rev. Mr. 
William Goſtling to Peter Collinſon, F. R. Ss. 
concerning the Fire-ball ſzen Dec. 11. Jaſt, 
and the Mock-Suns ſeen the 19th of the 
ſame Month. 
IV. Some Obſervations upon Mr. Sutton's In- 


vention to extract the foul and ſtinking Air 
from the Well and other Parts of Ships, 
wth Critical Remarks ton the Uſe of 
Windſails, & W iliam Watſon, F. R. S. 
V. * 
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v. Part of a Letter from Monſieur Claud. 
Joſeph Geoffroy, F. R. S. to David Hartley, 
MM. A. EB. R. 8 'tontaining bis Method of 
making Soap-lees and Hard Soap, for Me- 
dlicinal Uſes. 
vl. A Litter ritten to the moft Reverend 
Father D. Cla. Fremond Calmad.  publick 
> rofeſfor i in the Unwerfity of Piſa, giving an 
Account of the Earthquakes felt in Leghorn, 
from the 16th to the 27th of January 1742. 
With fome Obſervations made by the moſt 
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cipal of the Clerg gy of the moſt eminent Col- 
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L A Method of preparing Specimens of Fiſh, 
+» drying their Skins, as prattiſed by J John 
Frid. Gronovius, M. 2 at Leyden. 


There are requifit re for this Purpoſe, 


| — 24 Pair of Sciſſars, with very fine 
Royal 4 Blades, and ſharp Points. 
* Small wooden Plates (of the 


Lime. tree, or wooden Trenchers). 
A very fine Needle. 
Slips of Parchment as large as the Fiſhes. 
 Minnikin Pins, or ſmall Pins. 

Take hold of the Fiſh with your Left Hand, ſo as 
that the Belly may be towards the Hollow of your 
Fand, and its Head pointed to your Breaſt. Then 
with the Needle make a Wound behind its Head, 
into which introduce one of the Points of your Sciſ- 
ſars, cutting gently from thence along to the Tail. 
If you would preſerve the Right Side, the Sciſſars are 
to be conducted on the Left Side of the Fin. This 
being done from the Head to the Tail, the Sciſſars 
are to be pointed deeper, and the Fleſh divided quite 
to the Back-bone. Then turn the Fiſh with its Back 
downward, and its Belly upward, and proceed in the 
ſame manner, cutting with the Sciſſars through both 
Head and Jaws. Take away the Brain and Gills, 
The Fiſh then eaſily parts, the Inteſtines appear, 
which may be caſily taken away. The Back bones 
are then to be cut aſunder, the Fiſh is to be waſhed, 
rubbed till it is dry with a Linen Cloth, and placed 
upon a Board, in ſuch a manner as that the Skin, 
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Read March 4. 


TE 


covered with its Scales, . may lie uppermoſt, .and all 


the Fins and Tail are to be expanded with Pins. Let 


it then be expoſed to the Sun, if in Summer, or, if 
in Winter, to the Fire, till the. Skin grows quite dry 


and hard, when it muſt be tirned, and the Fleſh 


ere the Skin may be ſeparated from the Fleſh with 


cry little Trouble, and, being put betwixt Papers, 
mak be preſſed flat. But as a fort of glutinous Mat- 


expoſed to the Sun or Fire, till it is alſo dry; and 


ter, in preſſing, is always forced out from betwirt 


the Scales and the Skin, a Piece of Parchment is to 


be laid under the Fiſh, which is eaſily ſeparated from 


the Scales, but Paper always ſticks : For. this Reaſon 


it is neceſlary, that after an Hour or two, a freſh 
| Picce of Parchment ſhould be applicd : And thus, in 


the * of 5 * the Fiſh is IR. . 


Il. A Tater from Capt. William Gorton to 


| Account of the Fire-ball ſon Dec. 14.5 N .: 
„ 


8 Deſcription, as exact as poſſibly I 


can remember, of the Meteor which I ſaw on Friday 


City to Whitehall. | 
I really at firſt took it for ſome artificial Fire- EY 


oo Samuel Mead, F. R. S. inc ling an 


J your Deſire I have ſent you 1 


the 11th of December, coming by Water from - 


but was ſoon undeceived by the different Forms it 


appcared in, and the Routs it rook through the Re- 
gions of the Air. I find it was ſeen by ſeveral People 


here, 
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here; as well as in the Country, but little otherwiſe 
3 obſerved concerning it, but that it was like a Ball of 
x Fire, and appeared over ſuch and ſuch a Place. 
If my Eyes were not deceived, it put on ſeveral | 
Forms; but as its Motions were ſometimes pretty 
; quick, I have ventured only to aſſure you, _ the 


». + a & 7 


Obſervations of ſuch ſudden Phenomenons will gene- 
_ admit of.— Lam with the greateſt Reſpect, 


5 TM 7 our moſt obedient, 
;Fed>:12:1742.] ,:':.- 11 5 humble Servant, 


Villiam Gordon. 


On Friday a th of December 1741. about One 
PV. M. coming by Water from the City to White- 
hall; and near to Hungerford-ſtairs, rd appeared 
to me between Vauxhall and Lambeth, a Body of 
_ __ wards in its Aſcent almoſt perpen- 
dicular to Pn Horizon, to the Height, as near as 1 
Could gneſs by my Eye, of 35 Degrees, in the Spacc 
of a few Seconds, and nearly in Form of a large 
Boy's Kite, projecting a long Tail towards the North- 
weſt, not unlike thoſe of Slips of Paper ſet on Fire: 
In this State it continued ſo long, that Lmade the 5 
Waterman lay his Oars in, that I. might the more 
eaſily obſerve whether it was the Work of Art or 
Nature, for I was in ſome Doubt. It had from its 
firſt, Appearance expanded itſelf conſiderably, ſo that 
the extreme Breadth was ſeemingly equal to the Dia- 
meter of a Full Moon arifing from a dusky Horizon. 
"2 In this Form it continucd aſcending -for the 25 of 
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Two 
caſt, till it aroſe to about 45 Degrees ; then ſuddenly. 
quitting its Tail, which vaniſhed, colouring the 


neighbouring Clouds with a Yellow on their Sepa- 


ration, it formed itſelf firſt into a Ball of Fire; then 
ſhooting quickly to the South-eaſt in a Stream of 


Light, diſappeated, making a Noiſe like a Clap of 


Thunder at ſome Diſtance, and leaving behind it a 
ſmoaky Subſtance in its Trac. 


The Weather moderate and cloudy, Wind, asnigh 
as I can remember, Weſt South- weſt. It continued 


in Sight * of Five Minutes. 


III. Ss 
William Goſtling to Peter Collinſon, F. R. S. 
concerning the Fre. ball ſeen Dec. 1 1. Ja 


ſame Month. 


My good R vent, 


Canterbury, Mar. 9. 1 74 12. 
S the Fire-ball appeared at Noon- 


Read March 
18. 1741-2. 


People ſaw it, and they could only gueſs at the 
Coutſe. 


Wautes, gently ſhooting withal to the North * * 


ct rr eye RS” 5. <> 
"5 155 — . 3 . 


of 4 Gar from: the How Mr. 


and the Mock-Suns y”_” the | 1 1915 of th 


day, and the Sun ſhining, few 


610 


Courſe. The beſt. Account I have had is at t Second- 
hand, from two Farmers who ſaw it together, and 
make its Courſe from North-weſt by North to South- 
caſt by South, and right over Littleborn (which is 
the A Village in the Road from hence to Deal). 


Their way of telling its Courſe was by ſaying, it went 
from Meſtbere toward Natling, near which Place 
Lord Cowper was then hunting, and heard but one 
Exploſion, which ſeemed to be within a few Rods of 
him: The other, I ſuppoſe, happened at ſuch' a 
Diſtance, as to be in one with that ſo near him. 
1have incloſed a Sketch of an Appearance we had 
eight Days after the Ball, vig. Dec. 19. of which, I 

believe, the Duration was uncommon, from Sun: riſe 
to Noon *. 


1 remember Dampier mentions Halves as preſaging 
Storms, and this Combination of them has been ſuc- 


ceeded by a long Seaſon of ſtormy Weather. Iam 
85 Tour _ Friend and Servant, 


P  Villiam n. 


* Tbe Repeeſenution of i it was entity the ſame as thar at p. 47. of 
in 


2 errept that the Light as c, expreſſed in that, was omitted 


74H; 


IV. Some 


W. Some Obſſivations pon Mr Sutton” s In- 
vention to extraf# the foul and ſtinking Air 
from the Well and other Parts of Ships, 

with Critical Remarks upon the Ut of 

 Windſails, py William Watſon, F. R. S. 


7 Lande Dee. „ 
Nad April 1. E nothing is more conducive to the 
1 Health of the human Body, than 
taking a ſafficient Quantity of wholſome Air into 
the Lungs, ſo the contrary is attended with perni- 
cious and often with deſtructive Conſequences. 

One of the great Uſes of Air in Inſpiration is, to 
cool the Blood paſſing through the Lungs, where 
Nature has provided, according to the excellent Mal. 
pigbius, that the Blood ſhould be diſtributed through 
a vaſt Number of exceedingly fine Arteries, which are 
applied all round the thin Veſicles of the Lungs; and 
by this means the Blood is expoſed to the Air under 
a prodigious large Surface, whereby the Putrefaction 
is prevented, which, from the alealeſcent- Quality of 
that Fluid, would otherwiſe be ſpeedily deſtructive. 
Obſervations inform us, that contagious Diſtempets 
are more frequent in hot Climates than cold ; and 
in cloſely built Cities fully inhabited, than in Towns: 
The former may, in ſome meaſure, proceed from the 
too great Heat of the Air, not fully anſwering the 
above. mentioned Purpoſes; and the latter from too 
many People breathing in the ſame Atmoſphere, 
thereby rendering it unfit for Reſpiration, 
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It has been frequently tried, that if a Gallon of 
'Air be contained in a Bladder, and by means of a 
Blow pipe inſpired and expired into the Lungs of a 
Man, without having any Communication with the 
external Air ; in the Space of a Minute, or little more, 
it becomes heated, and unfit for Reſpiration; and 


without the Addition of freſh Air, the Perſon would 


ſpeedily be ſuffocated. The Diving-bell is another 


Inſtance of the ſame kind, where a conſtant Supply 
of freſh Air muſt be had, to keep out the Water, and 


refreſh the People included. 
Although Air is abſolutely neceſſary to our Exiſt- 


ence, and Neceſlity conſtrains us inevitably to breathe 
therein, it may be made a Vehicle of moſt malignant 
Poiſons, as the famous Grotto del Cani in Traly ; 


poiſoning Air by Charcoal, Air impregnated with 


the Fumes of fermenting vegetable Liquors, ſtagnant 


Air, either alone or mixed with Water, ſoon be- 


comes pernicious, and very offenſive; as in Wells 
dug for Supply of Water, and diſuſed for ſome time; 
alſo ! in the Wells and in the Holds of Ships, where 


what is uſually called the Bulge-water, if the Ship is 


tight, and the e Water not pumped out often, it ſoon 
becomes fo extremely poiſonous, as frequently to 
ſuffocate thoſe Seamen, who, as the Pumps are ſub- 
ject to be clogged with Filth, venture down to 


TE them; and alſo to affect perſons at a Diſtance 
with violent Head-achs, cold Sweats, and frequent 
Vomitings, which continue more or leſs, in Pro— 


portion to the Diſtance from the Well of the Ship 


when the Injury was received, and the Degree of 
Putrefaction in the Water and Air. 


The 


a $4 
The Air, in Ships particularly, is very liable to be 
-vitiated ; not only from the Bulge-water, but from 
too many People breathing in the fame Atmoſphere ; 
eſpecially in Ships of War, Hoſpital-ſhips; and thoſe 
-uſed in the Guinea Trade for Negroes, where a Num- 
ber of uncleanly People, being ſtowed too cloſe to- 
gether, heat the Air, make it replete with noxious 
Efiuvia, deſtroy the Particles therein adapted to cool 
the Lungs, particularly the acid nitrous Gas, which 
is ſo abundant in cool Air, and manifeſts itſelf not 
only from the Quantity of nitrous Cryſtallizations, 
which may be collected from Caverns of the Earth, 
eſpecially thoſe open to a Northerly Aſpect, but from 
expoſing Pieces of the Fleſh of Animals freſh cut, or 
their Blood, whereby the Colours of their Surfaces 
are ſoon changed from a dark deep Red to a more 
lively and florid one. Air robbed of this valuable 
Property, and replete with hurtful ones, not only 
from the People, but from the ſtinking Water in the 
Well and lower Parts of the Ship, muſt produce the 
moſt putrid, if not peſtilential Fevers. 85 

Although the Ægquilibrium within Places confined 
is maintained by the external Air, yet unleſs, by 
Openings properly adapted, the Air is ſuffered to paſs 
. freely through, the external Air proves as a Stopple 
to the internal, and only mixes with the next in 


Contact; as is evident from the common Occurrence 7 
in Privies, which are ſcarcely offenſive in clear Wea- [ 
ther, but are much ſo in foul or windy, from a Di- E 
minution of the incumbent Preſſure, when the Va- 8 
pours that have been pent up, expand themſelves to a Eq 


conſiderable Diſtance 4 5 


To 
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To prevent the above-mentioned Inconveniencies, 
and preſerve the Healths and Lives of that valuable 
Part of the Nation, the Seafating People, many 
Schemes have been. thought of; particularly the 
Machines of thoſe two very worthy ingenious and 
induſtrious Members of this Soc IETI, the Rev. Dr. 


Hales, and the Rev. Dr. Deſaguliers; the firſt by an 
Inſtrument which he calls 1 hip's Limgs *, and the 


latter by a Machine +, which is an Improvement of 


the Heſſian Bellows : But as theſe have been laid 
before the Soc iE T by the Gentlemen themſelves, 


I ſhall paſs them over, and proceed to mention the 


Contrivance commonly made uſe of, I mean the 


Wind- ſails. They are made of the common Sail- 
cloth, and are uſually between 23 and 30 Foot long, 


according to the Size of the Ship, and are of the 
Form of a Cone ending obtuſely : When they arc 
made uſe of, they are hoiſted by Ropes to about 
Two thirds or more of their Height, with their 
Baſis diſtended circularly by Hoops, and their Apex 
hanging downwards in the Hatch-ways of the Ship; 
above each of theſe, one of the common Sails is ſo 
diſpoſed, that the greateſt Part of the Air, ruſhing 
_ againſt it, is directed into the Wind-ſail, and con- 
veyed, as through a Funnel, into the upper Parts of 
the Body of the Ship. Theſe muſt be hung up and 
taken down every time they are uſed, and the Sup- 


ply by this Method is not conſtant. Though Cuſtom 
has given a Sanction to this Device, it is ſubject to 
many Inconveniencies: Iſt, Each Ship having com- 


— 


* See Dr. Halers Treatiſe of Ventilators. 
+ See tFele Tranſactions, * 437. 
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more Water ſtink, though in a Je D 
They are improper to be uſed in the Nighttime, 
when the People are fleeping between Decks. 
And, Laſtly, admitting they had none of the for- 
mer Inconveniencies, their Uſe muſt be deſtructive 
in Hoſpital ſhips; where, though freſh Air imper- 
cots. received is abſolutely neceſſary to pre- 
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monly three of theſe, (one to each Maſt) the Seamen 


arc a conſiderable time in getting their Apparatus 


ready, and hoiſting them up, to make uſe of. 241y, 
They can only be uſed in mild Weather. 


ſometimes happen ſuch ſtark Calms, that they are 
uicieſs by not 1 Air enough to diſtend them. 


 4ihly, The Air kereby admitted paſſes only into the 


upper and more open Patts of the Ship, ſo that the 


Well, Cc. receive no Change therefrom ; and it is 
obſeryed, that ſometimes, upon uſing them after ſome 


Diſcontinuance, they drive offenfive. Air into the 
Cabin, and more airy Parts of the Ship ; 
pouring ſome freſh, into ſtinking 


Water makes 
egree. 5thly, 


terve the Crew as free as poſſible from the infections 


Preath and Exhalations of the diſeaſed and wounded 
Scamen, yet Blaſts of Wind, pouring impetuouſly into 


the very Places where the Sick le, muſt be attended 
with ſuch Conſequences as arc too obyious to mention. 
To remedy theſe Inconveniencies, to prevent Air 


proving foul even in the Wells and Holds of Ships, 
and to cauſe imperceptibly a large Circulation of freſh 


Air into every Part of the Ship at all times, Mr. 


Sutton has invented the following Scheme *. which i is 


* See theſ: Tranſaffions, N 462. p. 42. 4 
= aſctul 


3 ly, Near 
the Equator, where freſh Air is moſt wanted, there 


like as the 


41 


uſeful not only in theſe Caſcs, but, by altering ſome 
Parts, as particular Places require, may be applied to 
Houſes, cloſe Parts of Priſons, Wells at Land, Privics, 
* Cc. 
Nothing rarefies Air ſo conſi Jerably as Hear, and 
whavever it cauſes a Diminution of the Denſi ity of 
the Air, that Part next in Contact will ruſh in, and 
be ſucceeded by a conſtant Supply, rill the Air be- 
comes of an equal Degree of Elaſticity. Therefore, 
if a Tube be laid in the Well, Hold, or any other 
Part of the Ship, and the upper Part of this Tube 
be ſufficiently heated to rarefy the impending Column 
of Air, the e Zqui/ibrium will be maintained by the 
putrid Air from Ns Bottom, which being drawn out 
this way, a Supply of freſh Air from the other Parts 
of the Ship will ſucceed in its Place; which Opera- 
tion, being continued, will intirely change the Air in 
all the Parts of the Ship. This Principle, exactly 
conformable to the Doctrine of Pneumatics, is the 
Baſis of Mr. Suttous Machine, which being put in 
Execution on board the Hull at Dept ford, before 
the Lords of the Admiralty, Commiſſioners of the 
Navy, our very learned and ingenious Preſident 
A. Folkes,Eſq; Dr. Mead, &c. performed to their Satiſ- 
faction, in bringing Air from the Bread-room, Hor- 
lop and Well of the Ship at the ſame time, in ſuch 
Quantity, that large lighted Candles being put to the 
End of Tubes, the Flame was immediately ſucked 
out as faſt as applied, though the End of one of the 
Tubes was above Twenty Yards diſtant from the Fire. 

The Method is as follows: 
To boil the Proviſions of the Ship's Company, they 
muſt have a Capper % which is bigger or leſs, in pro- 
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a Chimney, and is diſcharged as uſual. After the Fire 
is lighted, it is ſupported by the Air from the Parts 


more Holes are made through the Brick-work in the 


2 — — = 4 — 
— — 
- 4 © 
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portion to the Size of the Ship, and Number of the, 


Crew: This Copper is fixed in Ships in the Manner 
as on Land, having under it Two Holes divided by an 
iron Grate. The firſt Hole, having an iron Door, is for 


the Fire; the Athes from the Grate drop through into 


the Bottom of the other; the Smoke paſſes through 


next the Aſh-pit; but having, contrary to the uſual 


Cuſtom, adapted an iron Door, like the former, 
made very tight, to prevent the Ingreſs of Air, the 
Fire would ſoon be extinguiſhed, if not ſupplied by 


ſome other Aperture; in order to which, one or 


Side of the Aſh-pit ; and Tubes of Lead or Copper, 


fitted cloſely in the Holes, and made faſt, are laid 
from thence into the Well, and other Parts of the 


Ship; by which means the Air next the Bottom of 
the Tubes ruſhes through them, and the foul: and 


ſtinking Air ſucceeding is tranſmitted through the 
Fire, and paſles off, without offending, by: means. of 


the Chimney; and a Supply of freſh Air- from the 
other Parts of the Ship continually fills the Place of 


the former, the Fire requiring a- conſtant Supporr, 


which Support will be wanting, not only during the 


Continuance of the Fire, but while any Warmth 
remains in the Fire-place, Copper, or Brick-work, as 
Was obſerved on board the Hulk at Deptford, where 
the Draught of Air through the Tube laſted above 
_ Twelve Hours after the Fire was taken away. This 


bing conſidered, as the dreſſing the Proviſions for a 
Number of People will take up ſome Hours every 
Day, the Warmth of the Brick-work and Flues will 


con- 


1 


continue a Draught of Air from one Day to the next. 
Mr. Sutton propoſes thus to circulate the Air by the 
ſame and no greater Expence of Fire than is cuſtom. 
arily uſed for the Neceſſities of the Ship. The Ope- 
ration of the Machine will be equally uſeful in large 
as ſmall Ships; for the greater the Number of People 
they have on board, the larger Quantity, and longer 
Continuance, of the Fire will be neceſſary to dreſs 
the Proviſion ; and therefore there will be required a 
greater Quantity of Air to ſupport that Fire. The 
Size and Number of the Tubes need not be ſpecified, 
| becauſe as the Conſumption of Air is in proportion 
to the Quantity of Fire, the wider the Tube, and 
greater the Number, the len the Velocity of the Air, 
and vice verſa. 
I ſeveral times obſerved 1 in this Machine, when for 
the ſake of Obſervation, after the Fire was well 
-Jighted, and the loweſt iron Door left open, that the 
Flame did not aſcend ſo high, or burn ſo fierce ; but 
4mmediately upon ſhutting thereof, when the Draught 
of Air was only through | the Tubes, the Flame ſoon 
recovered its former Vigour. * 
There is likewiſe, eſpecially in large Ships, not 
6 only a Copper, but alſo a Fire-grate like thoſe uſed 
in Kitchens ; That the Heat and Smoke of this allo: 
may not be uſeleſs, an iron Tube may be fixed. behind 
the Grate, and inſerted quite through the Brick work, 
and through the Deck, ſo that one End thereof. will 
ſtand about a Foot, or little more, in the Chimney 
above the Brick-work, and the other will enter into 
the Hold, or any other Part of the Ship; ſo that the 
upper End being heated, the Draught of Air will be 
ſupplied from below, as in the other Caſe. This 


like= 
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likewiſe was tried on board the Hull, with an iron. 


the lighted Candles held at the Bottom of this Tube 
were extinguiſhed as faſt as by any of the other. 


It may be objected, that a Number of Tubes take 


up too much Room, eſpecially in Merchants Ships, 


and arc ſubject to be broken or injured by loading or 
unloading: To remedy which, it is adviſeable, that 


only one Tube of a convenient Size be made faſt 


unto the Side of the Aſh-pit, and, as ſoon as it comes 
through the main Deck, to compreſs it (a circular or 
any other Form being equally uſeful) not too cloſe; 


and it may be divided into as many Ramifications as 


may be thought neceſſary, (eſpecially as the Bread- 
room, Store-room, c. cannot be kept too ſweet, 
a Branch for each of theſe) and theſe Branches be 
carried between the Beams which ſupport the Deck, 
till they come to the Side of the Ship, and there 
let down likewiſe between the Beams into the Places 
Intended; by which Contrivance their Operation 
will not in the leaſt be obſtructed, and the Tubes be 


ſecured from any Accident. 


The Simplicity of this Machine, it being ſo little 


cumberſome, its Operation without any 13 to 


the Seamen, the ſmall Expence to put it in Execu- 
tion, and maintain it, beſides the before - mentioned 


Conſiderations, are other Arguments for its general 


Uſe. 


Tube about Two Inches and an half in Diameter, and 
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1 
r ties Ch, 
0 Joſeph Geoffroy, F. R. S. to David Hartley, 
f M. A. F. R. S. containing his Method of 


making Soap- lees and Hard Soap, for Me- 
dicinal Uſes. — .. FT 


b SIR, Paris, Fuly 23.1741. N. F. 
Read April . Po make the Lye, I take, for 
"74% . | Inftance, of the beſt calcined 
Lime, that has been the leaſt expoſed to the Air, 5; 
of good Salt of Kali or Glaſs-wort of Alicant, pul- 
verized, and paſſed through a fine Sieve, 10 f. I di- 

vide the Lime and the Salt of Glaſs-wort (called in 

England Barillia) into two equal Parts; then I put 
the Lime, broken into Pieces not bigger than an 

Egg, into new ſtone Pans, and cover it with as much 

Salt of Glaſs- wort as is deſigned for each Pan. I pour 

aſterwards on theſe ſeveral Mixtures hot Water by 

little and little, to give Time to the Lime to open 
itſelf, till it turns into a ſort of Meal, which will 
happen after 1 have poured. Three half Pints “ into 
each Pan. I then add to it the reſt of the Water that 
is required, ſtirring this Mixture with a Stick of white 
Wood; when there are Eighteen or Nineteen Quarts 
of Water in each Pan, there is enough for diſſolving 
the Saks. In this State the Pans are left for Twelve 
or Fiftcen Hours; after which this Lye is filtrated 
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*The Paris Pint is near a Quart Exgliſh. 


through 


[ 72: ] 
through brown Paper, ſupported by a coarſe Cloth, 
fixed to the Four Corners of the filtring Frame. 
When the whole Maſs of the Lye and of the Lime 
is well drained, I put it into an iron Pot that is very 
clean, with Ten Quarts of Water, to the Quantity 
taken out of each Pan, and let it boil an Hour; then 
I filtrate it a ſecond time. Afterwards it is put into 
another iron Pot that is very clean, and as it evapo- 
rates by Degrees, it is filled up again with the firſt Lye 
prepared, without boiling. _ I let it continue to 
evaporate till the Twenty-cight Quarts- of Water, 
that have been uſed for making the Lye of the Mix- 
ture that was at firſt put into each of the Pans, be 
reduced to Two Quarts and half a Pint, or ſo long till 
a ſmall ſalinous Film forms itſelf on the Top of 
the Lye. This Liquor turns almoſt black, becauſe 
it corrodes the Iron ; but this is no Inconvenience, as 
will appear hereafter. In this State of Concentration, 
if one lets a Drop of it, whilſt it is hot, fall on a Piece 
of Glaſs, it will be very quickly covered with a fine 
and greaſy Film, which makes it look as if it was 
congealed. At the Bottom of this Lye is found a 
Salt in Flakes, which, being melted in a Crucible, 
produces a Lapis infernalis of a ſtrong cauſtic Power. 
One may know alſo, that the Lye has acquired the 
neceſſary Degree of Concentration, when, becoming 
more active, one ſees, that the Edge of the Pot that 
has been wetted by it, turns red, whilſt the lower 
Part of the Side all around, down to the Surface of 
the Liquor, takes a greeniſh Colour. Then the Pot 
muſt be taken from the Fire, and the Liquor left to 
cool ſo far as to be put into Glaſs Bottles without 
cracking them: The Bottles ought to be carefully 
1 . corked, 
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_ earked,, not only to prevent the Salts contracting 2 


Dampneſs from the Air, which would leſſen the 
Degree of forced Concentration, which has been ac- 


quired. by the Evaporation; but alſo to preſerve what 


is ſulphurcous, which - would exhale, if the Liquor 
remained long expoſed to the Air: For I ſuſpeR, that 


that ſort of Hepar, formed by the Union of the 
_ cauſtic Salt! with the Sulphur of the Aſhes of the 
Glaſ-wort, ought not to be neglected. 
betterto direct thoſe who have a mind to work after 
_ theſe. Proceſſes, and to furniſh them with the Degrees 
of Concentration this Lye is to have, in order to make 


Now, the 


with; Oil a ſolid Soap ont of it as ſpeedily as poſſible, 


I taken glaſs Phial with a narrow. Neck, and fill it 
with clear; Water up to a Mark made on. the Neck. 


That which Ir now; make uſe of, being: filled up with 
Water to that Mark, contains juſt Three — 1 


afterwards: empty: it carefully, and, inſtead: of clear 
Water, I fill it with that concentrated Lye as far as 
the foxeſaid Mark, and then I weigh it. If the 
Weight be increaſed Eight and an half or Nine Drams, 
that is, near Three Dtams in each Ounce, this ſhews 
that the Lye: is neither too much nor too little con- 
centrated. An hydtoſtatical Balance, a Water poiſe, 


and other Inſtruments, might alſo give this Degree ; 


but in the Country they are: not at hand, and I = 5 


it : beſi to point aut only what: is moſt caf). Soap- 


boilers uſe for this End ia freſh! Egg; if one half of it 
ſinks into the Lye, they judge the latter to he of the 


firſt Strength, that is to ſay, that this is he Lye which 
they ovght to employ laſt of all in their Manufacture; 
if the Egg ſinks in to Two-thirds, the Lye is called 
the Second; and, Jaftly, if the Lye: covers. the whole 
521. K Sutface 


1741 
Surface of the Egg, it will be called the Ful, and 
will de that with which they begin their Operation 
or Boiling. But this way of trying has not all the 
Exactneſs which can be deſited, becauſe all Hens Eggs 
have not the ſame ſpecific Gravity. Beſides, as I make 


my Soap without Fire, 1 muſt take the Lye that is 


— concentrated. 


Leeſt the Iron, which i is corroded by the Lye, ſhould | 
enter into the Compoſition of the Soap, one need 


only to evaporate the Lyes in earthen Pans put over 
a Balneum Mariæ; but as this Evaporation is lower, 


it will conſume much more Coals. One may everr 


ſee in thoſe Pans by different Marks, that the Liquor 
approaches the deſired Degree of Concentration, 
partly by a Piece of Wood marked with Notches, 
partly becauſe if there is the leaſt ferruginous Speck 


that ferruginous Place, and make a 8 
uſing earthen Pans you will get a very limpid Liquor, 


and which will only have a very pale Straw-colour, 


even after its perfect Concentration. 

The Lye prepared in Iron, being kept for ſome 
time, clears up, and leaves a black Sediment, which 
is that Part of the Iron which it has ſeparated by cor- 
roding the Sides of the Pot. And yet this ferrugi- 
nous Lye, together with the Oil, will form a white 
Soap, if one has let that black Sediment precipitate. 


This Sediment is true Iron: I have made myſelf ſure 

of it, by calcining it in a Crucible, after veg moiſt- 
ened it with Oil. 

One Ounce of concentrated Lye to the Degree 

above- mentioned contains Three Drachms Eightcen 

Grains of Salt; when 1 diſſolve this Salt again in 

_ diſtilled 


in the Earth of thoſe Pans, the Liquor will penetrate 
pot there. By 


= "Ae 
7 FS 
N ore 
N * 
2 5 
5 
1 
A 
_ 
2 5 
* A 4 
f as * 
- 
"35 

1 — 
2 l 
—— > 

— * 54 , 

2 » & 4 
N 1 

_ - 

4 4+ 
— i 

a 

* 

* — 
„ 
* 4 * 
2 

- I 
"1" $ 
3 — 

—— 
9 FF 
EY 
Gy” 2 
PT 2 

. 
b 2 
y 2 
* . 
5 N 
n b —_— 
as "Ty 
Py 
Ft 
t 5 1 
$a 
: * 2 I 
Cs 
„ 
yp 
= bs 
—- — 
+ 

- f F 

l B 

+3; OI 

4 LS 
o ” 
ES 
2 
A 
4 4,4 
. 
„5 
44 
©. 

* , 

ve 

7 70 

* + 

Eons 
. 
N 

GAS 
I 
WW 
PR RS 
Od. 
(OS : 
1 * 
1 

4 

2% 
» Os 
LF 
2 

r 
122 
4% 

a * 

& * 
7. 
7 
* . 
15 

8 5 

4 

vu; 
A 

= 1 

4 
. 1 
765 
2 
PE 

3 

7 d, 

* 

7 * 
1 
ER 
- F4 
„ 
8 
- "ws 
- 
*M} 7 
3 
3 
93 
Y 
CY 
* 1 
2 
; 


4 
be 
- 


45 
4 
_ 
19 
. 
; a 
5 
* 
5 
* 
8 
7 
* 
Y 
= 
EN 
-© 
lo 
wt 
- 
* 
=... 
7-4 
* = 
wo 
4: 
+ . 
44 
17 
4 
— 
. 
Acy 
a 
" - 
. 
— 
© — 
* 
oy 
* 
1 
* * 
* 
5 
. 
3 
* 
"= 
— * 
— 
* 
4 
om. . 
a "M7 
_ 
5 
3 $ 
07 
Wk 
KEE 1, 
y bo, 
= 
A . 
$ N 
Ya 
8 .FY 
— 71 
LE 7 
N 
y . 
* 
(8 
: ad 
4 
7 AY 
2 
3 Prey, 
10 
et 
P 4% 
T7 
PF of 
;, 
11 7 
«& 
w_ 
75 
4 22 
* 
* 
5 ä 
hg q 
* 
wh * 
. o 
> as 
= * 
, 5 
1 5 
7 2 
7 2 
. 
wt 
F + 
1 
. ; x 
1 
7 . * 
N SY 
Ic? 
© 
: . 
* 
7 2 
a a+ 9 
wi 
C 5 * * 
2 - 
- = 
4 
* 
2 
25 
, . 
* 1 
2 $: =o 
28 7 
2 + 
* I 
« 4 A 
N 
C * 
- 
* 
1 
1 o 
2 EY 
7 
4 
Kos. 
2 
N 


diſtilled Rain · watet, and filtrate it, I find in it Three 


Grains ot coarſe E 


arth, which cannot penetrate the 


Pores of the Filtre. 


If. E uſe it to make Soap of it, I take one Part to 
two Parts of the beſt Oil: 1 mix them gently in a 
China Bowl, ſtirting them with a Spathula of white 


ſooner done in Winter than in Summer. I keep 
the Veſſel in a dry Place, that the Moiſture of the 


ſooner, it becomes perfect Soap in Four or Five Days, 


provided the Lye be | ſufficiently .COncentr ated. - 
will be well however, thar during the time the two 
Liquors are binding together, the Mixture be ſtirred 


with the Spathula, that the Water may not be kept in, 


but evaporate the ſooner. When the Soap is made, 
it eaſily comes out of the Veſſel, but it has not yet loſt. 
all that Moiſture it ſhould loſe; ſo that though one 
may uſe it in that State, yet it is better to keep it 


Twelve or Fifteen Days longer ; at the End of which 


Time if I decompound it, I always find the whole 
Oil I have employed; that is to ſay, out of Eighteen 
Drachms of this perfect Soap, I get one Ounce and an 


half of Oil, and Two Drachms Twenty-three or 


Twenty-four Grains of Salt of Glaſs-wort. So after 
this Method a Patient may eaſily make his own Soap, 


and be ſure of the Ingredients ; perhaps even in the 
great ManufaQturics, one Day or other, they may pre- 
ter this to that which is now in Uſe. 


K 2 As 


Wood, till both Liquors are come to a Conſiſtence 
of Butter that is churning : This Thickening is much 


Air may not diminiſh the Strength of the Lye. The 
Mixture from Day to Day grows to a Body, and when 
it is in the Sun in Summer, and upon the Mantle 
of the Chimney in Winter, the Phlegm evaporating 
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As to what relates to the Oil of Lime *, of which 

I have ſpoken in my Experiments, it is the Caput 
Mortuum of the Sal Ammoniac, after Diſtillation of 
the volatile Spirit by the means of Quick-lime ; it is 
expoſed in a flat Veſſel to the Moiſture of the Cellar, 


whence a "Deliquium | is formed, which we call Oil 


of Lime. It is Lime diſſolved by the means of the 


Acid of the Sea-falt, which is contained in the Sa Am. 


maniac ; other Chymiſts call it the fixed Liquor of 


Sal Ammoniac. Yout Soap-boilers are obliged to 
add Seca-falt to their 8. 
part, comes from their making ufe of Pot-aſh-in their 
would have no occafion to have 
recourſe to, if they employed true Salt of Glaſs- wort, 
ſeeing my ſtrong Lye of Salt of Glaſs wort makes 


dap, which I believe, br my 


yes, which they 


Soap immediately; beſides, the Salt of Glaſs-wort 


| contains Sea- falt, which I have demonſtrated by 
making Salt of Glauber with pure Salt of Glaſs-wort 
and Oil of Vitriol : If inſtead of Salt of Glaſs- wort 
one makes uſe of Pot-aſh with Oil of Vitriol, it will 
not make Salt of Glauber, but inſtead of it produce ; 
tn Tartar vittiolate; 


In deſcribing this fot of Soap, I had no 'other 
View, than not to- deviate from the way of 


making Alicant Soap, and to know well the Propor- | 
tions, in order to apply them to the making of the 
Soap I propoſe, and to fix them with regard to the 
Lime and the Salt of Glaſs-wort, which for many and 


yarious Reaſons is preferable to other fixed Salts, 2 


Yeing that which forms the beſt, the moſt deterlve 
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and che mildeft Soap, as it has been found by Expe- 
rience in all our Manufacturies. 

The Obſervations which I have lately laid before 
the Academy, prove that the Oil, which has paſſed 


through the Lyes of. Lime and of Salts, is, perhaps, 


eaſier to digeſt than any other. I there demonſtrate, - 


that the Oil ſeparated from the Soap by the means 


of- Acids, as I have pointed out, is found to have 


acquired a Property which it had not before; for it 
diſſolves in Spirit of Wine, and perfectly unites with 
it; which it could not do whilſt it was crude, that is 
to ſay, before it had formed Soap, or had been boiled 8 


with metallic Limes. 


VI. I. Laer ritten to the moſt Rewwrins 


' Father D. Cla. Fremond Calmad, Public 
- Profeſſor in the Univerſity of Piſa, giving an 
Account of the Earthquakes fel in Leghorn, 
fromthe 16th to the 27th of January 1742. 
With ſome Obſervations made by the moſt 
Reverend Sig. Paſqual R. Pedini, Prin- 
cipal of the Clergy of the moſt eminent Col- 
lege of the ſaid City. Communicated to the 
ROTAL SOCIETY by James Juris, M. D. 
F. R. S. ky 


Read April 8. N Obedience to your Commands, I 
3 tranſmit you an Account of the Earth- 
quakes felt in A, from-the 16th to the 27th of 


January. 
? 


1 3 
January. I ſuppoſe you have obſerved at Piſa, the 
unſettled Weather, as we have here; continual Rains, 
ſometimes more, and ſometimes leſs; continual Winds, 


chiefly from the South and Weſt, ſo that ſcarce any in 


this City remember to have ſeen the like. We cannot 
be ſaid to want Wind here, ſince ſcarcely a Day paſſes 


without it, from ſome Point or other. But to obſerve. 


in the Country one Wind in the Morning,. another at 
Noon, and then a third at Night,- is what ſurpriſes 
us. In ſome Days, eſpecially after the Winter Sol- 


ern Breezes, from whence People drew an ill Omen 


of the Health, or other Misfortunes, which every 


one figured according to his own particular Fancy: 


However, no one thought of the preſent Calamities, 


the Reaſons of which are unſeen by mortal Eyes; 


for where ſhall we find thoſe Teleſcopes through 


which our Sight may reach the ſubterrancous Re- 


ceptacles of that Matter, which, whether burned or 


fomented, makes the whole Earth ſtart, and terrify 


Man? I look upon the Foreſight of theſe Accidents, 


as an Undertaking impoſlible to accompliſh, and the 
prophetic Fixing them to a certain Time, much more 
ſo: But obſerve to what a pitch Ignorance or Fear 
carries ſome People; after the firſt Shock of the 
Earthquake, every body was in great Conſternation 
within this City, not ſo much for what they imme- 


diately felt, as through Fear of another infinitely 
more violent, which a certain Milaneſe Aſtrologer 


predicted to happen (as they ſaid) the 28th of Ja- 
nuary. By Misfortune he was within a Day of it, the 
great Earthquake being the 27th; by this means the 
Faith and Credit given to the Aſtrologer increaſed 

| ſo 


ſtice, there have been felt extraordinary warm South- 
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a Day before his Prognoſtication. He has moreover 


thought the Pavement gave way, and the Chamber 
ſhook : Some of us thought it proceeded from walk- 
ing in another Chamber, others thought it was a 
Shock of an Earthquake; upon which I liſtened 
1 . at- 


. 
fo much, that I do not know whether he has not 
more Reverence and Honour ſhewn him than the 


Prophets, and holy Goſpel. There is no need to 


prove, that this Science does not belong to Aſtro- 
togers; for Effect ſhews it, ſince the Earthquake came 


predicted another Earthquake to happen the 6th of 
March next, upon which Numbers who are in. the 
Country, and ſome at Piſa, will not return to Le- 


ghorn till that Day is paſt. 


The 16th of January was a very temperate Day, 
with a gentle Breeze between South and Weſt: A 


little after Tweaty-four. Hours (about Six at Night, 


according to our Engliſh way. of reckoning), I ob- 
ſerved a certain dark Cloud, . which paſſed with a 
bad Smell; of this I took bur little Notice, having 


often ſmelt the like; and what might occaſion a 
a greater Inobſervance, was, a great Cold, which pre- 
vented' my. diſtinguiſhing between Smells, whether 


good or bad: However, I ſaw this Cloud, blacker 


and thicker than the reſt, ſettle within a Foot and an 


half on the Tops of the Houſes, like the Smoke that 
the Peaſants make in an Evening, when they burn 


their Garden Rubbiſh, or ſuch-like. On account of 


the Cold I had, and this black Cloud, 1 went into a. 


Friend's Houſe : Finding him with Company, after a 
little common Diſcourſe, he returned, it being Tueſ- 
da, and I remained with a few more, At Two 


Hours in the Night, (Eight o Clock Eugliſp we 


7 


Motion or Noiſe in the Houſe, that I could attribute 


it too; but on the contrary every thing was quite ſtill: 


Upon this I went to the Window, and found: a ſmall 
Air from the South; the:dark Cloud was no longer 


to be ſeen, but a thin; ſlight Obſcurity in the Air. 
paſſed, but the Cham - 


Scarce a Quarter of an Hour 
ber received a more violent Motion than, the former, 
though not to frighten us very much. I obſerved 
a Motion in the Candles on the Table from Weſt to 
Eaſt. We then heard all the Bel 
this my Friends and I went out 
ſtaid abroad till Four Hours. I melt the Stink na 
longer, but obſerved. the Clouds increaſing and thick- 
ening on every Hand, but always with a white Hue, 
like the Circle which i is often ſeen round the Moon, 
but of a prodigious Extent. Every body's Eyes were 


ſomething extraordinary, though nobody knew what 
would be the Event. Many asked my. Opinion of this 


Novelty: I told them, I had obſerved the ſame thing 


very often, and that the Conſequence was ſome- 
times Rain, or Wind, and very often nothing at all: 


In ſhort, I perſuaded them it was nothing out of the 
common way, and did not portend any — Evil, 


as they thought. But returning home. a few Minutes 
after Four in the Night, I was got about half way up 


the Steps, when another, violent. Shock began, far 


ſuperior to the two former, which laſted about the 


time one might ſay an Aue, Maria; the Motion was 


ſudden, and the ſhaking of the Houſe was from Eaſt 
to Welt: The Houſe wherein | I live being South, 


and I ſtanding n. it, ſtaggered twice to the Right 
Hand, 


attentively, to hear if there might be any oonſequent 


in the City; on 
the Hauſe, and 


buſied at this, looking on it as the Forerunner of 
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of theſe. 


L 


Hang, and in rea Danger of falling flown all the 


£1717: 
At Ten Hours and ahalf, were heard' by many two 


other Shocks, (with a ſmall Intermiſſion of Time) 


much like the two firſt ; however, I was not ſenſible 
.One waked me at Eleven and Three 
quarters, and another about an Hour after: Theſe 
were perceived by every body, but were of no Con- 


ſequence; and I being between Sleep and Wake, 
could not tell which way the Houſe moved. In the 


n the ryth of January, after the laſt Shock, 
fl a little ſmall Rain, like Hail, which turned 
po about 14 or 15 Hours, which fell in ſuch 


10 


Abundance for an Hour, that the Streets and Tops of 
the Houſes were quite covered; and a little more 
after Mid-day, which continued all the Remainder of 
the Day. On the 18th there were no ſenſible Shocks 
of the Earthquake, but there were now-and-then' 
viſible 'Undulations of the Ground, though of no 


Conſequence. The 19th in the Morning, at Sun- 


riſe, there were between the Eaſt and South certain 


Clouds very thick, which diſperſed as they came 
nearer to the Solar Disk; but there always remained 


a particular uncommon whitiſh Thickneſs in the Air, 


till Sixteen Hours, when it was intirely diſſipated ; 


a ſmall Gale roſe from the South, which ſoon fell 
again, and changed to the Weſt; the Sun was ſo 

ſcorching, that it racked the Head to ſtay in it. Ar 
Eighteen Hours and a half, 1 heard a rumbling Noiſe, 


which ſeized me with Horror, and expected an Earth- 
quake was at hand, neither was] deceived, the Houſe 


began to ſhake, and continued the Motion Eight to 


Ten Seconds: It came like a Blow, and the Houſe 
* | waved 
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People, that I could not ſtir, nor raiſe myſelf from 
kneeling, being then at Church. All the Remainder 
of the Day, quite till Twenty-three Hours, the Earth 

was in continual Motion; and exactly at Twenty- 


Twenty-five Minutes in the Night, followed a Shock 


0 321 
waved from Weſt to Eaſt. At Nineteen Hör . 
actly, followed another Shock, which laſted about 
Three Seconds; but I did not obſerve any Motion 


of the Building, being ſo ſurrounded by Numbers of 


three Hours followed another Shock, like that at 
Eighteen Hours and a half. I felt nothing at all of 


this, by the Increaſe of the People, who poured in 


upon us. However, at Two Hours, Three and a half, 
and Three Hours Fifty 


Minutes, I perceived Three 
ſmall Shocks ; and from that Time to the zoth of 


January at Twenty-three Hours and a half, I felt no- 


thing: At this Hour there was a ſmall ſhuddering, 


which was not univerſally obſerved. At Five Hours 


like that of Eighteen Hours and a half of the roth 
Day, with this Difference only, that the Houſe wayed 


from South-eaſt, and continued between Ten and 


Twelve Seconds; there followed a ſtrong Undula- 


tion of the Ground' (fomething interrupted) until 
Twenty Hours of the 21ft of January; at Twenty- 


three Hours of the ſaid Day, being in the great Piazza 


of the City, I found a ſmall Motion of the Ground, 


which was obſerved by a few more, that happened 2 
to be in Company with. 
Some Fiſhermen told me, that at the ſame Hour 
on the 19th Day of January, that we had the terrible 
Shock at Leghorn, they being at Sea between Me- 


loria and en ſaw a ſmall Part of the Sea rage 


violently, and raiſe itſelf to a great Height in a white 


Foam, 


he had a very fair Wind, he expected every Moment 


[L821 


Foam, with a dreadful Roaring, and frighted them ſo 
far as to imagine themſelves loſt, though it did not 
directly beat upon them, but felt it on one Side only; 
which made them imagine ſome violent Miſchance at 
Shore; and keeping their Eyes always on that trou- 
bled Part of the Sea, perceived it made towards 
Leghorn, and broke on the old Fortreſs, which for 


a little while was hid from them. The Captain of 


a Ship, who came to this Port, ſays, that he ſaw, to 
his great Surprize, a few Miles diſtant from Capo 
Cor/o, ſeveral Streams running with great Impetu- 
oſity different ways, and ſo very rough, that although 


to be loſt. This muſt have happened juſt before the 


Earthquake of the 19th of January above-men- 
_ tioned, 


From the 20th to Twenty-three Hours of the 2 5th 


of January, the Ground was in a continual Agita- 


tion: I ſuſpected it might be my fooliſh Apprehen- 


ſions :.I asked every one I ſaw, but every body agreed 
there was ſome little Matter. To aſſure myſelf of 
the Truth, I put Water in a Baſon, and put it on a 


Plain, obſerving it every time I thought I felt any 
thing, and ſaw it move: I continued this Obſerva- 
tion till the 26th of January, and at Twenty-three 
Hours on the 2 5th Day, there was a much greater 
Motion than that of the 2oth Day; and from that 
Hour until Eighteen Hours Three-quarters on the 
27th Day, there was not the leaſt Motion perceptible : 


Upon this I hoped the Evil was paſt, and comforted 


myſelf with thinking that Mattcr ſpent to which the 
Philoſophers attribute this horrid Phenomenon ; but 
found 2 miſtaken, for when I leaſt expected it, 

—— — and 
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and · my Mind quite otherwiſe engaged, I was ſur- 


priſed the ſaid Hour with a moſt dreadful Noiſe, 
which was followed by a treble Shock of the Eatth- 


quake in the moſt frightful Manner, and bcyond mea- 


ſure violent; it began by a ſuccuſſiye Motion, and 
followed by a fort of Blow with the horrible Vio- 


lence; and at laſt came another ſuccuſſive Motion, 


more horrible than the former: There was heard 
from under-ground a hollow tertible Rumbling, as if 
the whole Earth had broken to Pieces: It had a Mo- 


tion like turning, and continued moving; the Houſes 


waved Thirty or Thirty-two Seconds, from Eaſt to 
Weſt. I looked upon myſelf quite loſt, and expected 
nothing leſs than the immediate Ruin of the Houſe, 

eſpecially when I beheld part of the Doot-cafe falling, 


and the Partition-walls cracked; the Mortar fell all 


about like Rain, the Furniture and Cloaths hung to 
the Walls fell all down; in this I was confined, 


without being able to ſeek Safety out of the Houſe, 


but ſtood fixed, and nailed up, (as it were) by the . 
ſurrounding Crowd of frightened Wretches that 
flocked in upon me: At Jaft, however, I got our, 


and could hardly believe my Eyes, when I found the 


Houſes all ſtanding, having figured things much worſe 


than I found them; yet every thing has ſuffered 
very much, there not being a ſingle Edifice but what 
1s damaged ; although a great part of the Hurt within 


the Houſes proceeds chiefly from the Roguery of the 
Builders, who either when firſt built, or in repairing, 

uſed bad Materials; thoſe which are well built have 
ſuffered ſcarce any thing: Some muſt inevitably be 


rebuilt, chiefly thoſe which remain leaning to one Side; 


which proceeds chiefly from the Load occaſioned by 
— 


SS 
their being raiſed ſo high. Whiat has moſt ſurpriſed 
me is, the Number of Cracks in the Walls of this 
Collegiate Church, which were built' without ſparing 
any Coſt, to make them a complete Piece of Work- 
manſhip, and are of an extraordinary Thickneſs, as 
one may obſerve in ſome of the Openings in the 
Zuilding and Vaulting, which was eſteemed ſuperior 
to any in this Town: From hence you may con- 
ceive a juſt Idea of the extreme Violence of the roar- 
ing Earthquake. As for myſelf, 1 look upon it as a 
particular Providence, that the whole City did not go 
to Wreck; and had not the Houſes been in general very 
good, they muſt have come to the Ground. The 
Ruins conſiſt in, vig. the Roof of the Church of Sz. 
Fohw Baptiſt; the Convent: of Auguſtine Frlers, the 
Roof of a Palace called 'Rg/t;ano, belonging to the 
Family of Borgheſi of Sienna: Beſides theſe there are 
few others of Confequence, and but Three People 
killed. There is an immenſe Quantity of Iron Chains 
uſed, to keep the Walls of the Houſes together. 
| Upon account of the Inconveniences attending 
; this Earthquake, an infinite Nuniber of People went 
43 out of the Town; the Houſes and Shops were aban- 
4 doned inftatitly, to feek Refuge in the great Piazza: 
So great was the Conſternation, that no one knew 
what he was about. It was an Object of the greateſt 
Compaſſion, to ſee the Aſtoniſhment and general 
* Confuſion that prevailed ; every body looked pale as 
| Death, without knowing what he'did or ſaid. There 
was another ſmall” Shock at Nineteen a Second, at 
Nineteen One-quarter, and a Third at Twenty Hours: 
After this laſt, I ſtaid till Twenty-one Hours of the 
zoth of Januar); and then went away to ons» 
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to Break of Day; 
which e, & became Sleet and Snow. On the 
Toth in the Morning, was a bright Sun, but a gentle 
Breeze; about Twenty-three Hours it was cloudy, 
which at laſt covered all the Sky, continuing cloudy 
t, when at Five Hours 
Twenty-five Minutes followed the above-mentioned 
Earthquake; and in the Morning 


ſwelled, 
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little of pure and more quiet Air that you enjoy; 


and obſerved no further conſiderable Motion of the 


Earth; there remained, however, a continual Undu- 
Jation, ſometimes more, ſometimes leſs; but muſt 


on, that from Twenty-two Hours of the 27th of 


anuary to Thirteen Hours One-half of the next 
ay, I could not perceive any thing, becauſe I retired, 


and went to lie on board a Ship. 


We may obſerve here, that ſome Earthquakes hap- 


pen in cloudy, ſome in ſerene, ſome in till, and | 
others in quite ſtormy Weather. The 16th of Ja- 


nuary at Night, was Snow and Clouds, as above- 


noted, with a very ſmall South Wind from Midnight 
the Foggineſs turned into Clouds, 


all that Day and the next Nigh 


Hours, there fell a ſmall Sleet and a Weſterly Wind. 


Before the Earthquake on the 19th, the Waters 
and then fell again; ſoon after they ſwelled 
half a Yard higher than they ever were uſed to do. 
I was told by many, that the ſame Night and the 
following, there was a ſtrong Smell of Sulphur in 
the Streets ; but my Cold prevented its being perceived 


This Smell was likewiſe found in the Water 


by me. 


of ſome Wells. The Sea was ſeen in ſundry Situa- 
tions, now high, and then preſently very low again; 
ſometimes ſtrongly agitated, and at others on a ſudden 


calm, On _— the 20th of January, a ſmall 
Sleet 


about Thirteen 
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| Sleet fell all Day, and the Air was changeable till the 


aroſe, and with this full Wind we ſuſtained, at Eighteen 
Hours and a half, the violent Shock of the Earth- 


from Midnight to Day- break, fell a ſmall Sleet, which 
continued (with ſome Interruption now-and-then) 


ghorn, and have 
Obſervations. 


WM 


27th in the Morning, being by turns, ſerene, cloudy, 


_ foggy, windy, and damp, with South and Weſterly 


inds. The 27th in the Morning, was a pleaſant 
fine Sky, and a bright Sun, but exceſſive hot: About 
Sixteen or Seveenten Hours, a brisk Weſterly Wind 


quake; the Waters were obſerved to riſe as high or 


ſomething higher than the 19th. At Night, between 


Twenty-four Hours and One Hour in the Night, 
it became cloudy in the Weſt, with a ſtrong Wind; 


till the 28th Day; between whiles the Sun ſhone. 


The 28th at Night, and the 29th Day, it rained vio- 
lently, accompanied by ſtrong blaſtering Winds from 
the Weſt. The 29th it was all Day cloudy, with the 
ſame violent Wind and Rain. The 3oth the Sun 
began to appear, but the Clouds were not all di- 


ſperſed. At Twenty-one Hours this Day I left Le- 
not been able to make any further 


It is ſaid here, that the Sea roared with ſuch Vio- 
tence and Smartneſs, that its Noiſe was like the firing 
of large Cannon. I have not ſeen any body who was 
then at Sea, but a Friend of mine informed me, that 
a Fiſherman (a Frenchman by Nation) being then in 
his Boat, found it of a ſudden raifed up a prodigious 
Height, and then it fell down ſo low, that he thought 
it had touched the Bottom of the Sea, and concluded 
himſelf loſt: During this uncommon Motion he 
affirms to have heard one of theſe Noiſes wwe 
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"the firing a Cannon, and after Wards felt no Storm. 
J. give it neither for true or falle, hut, as a Relation 
ok others. It is aſſured me by many, that on the 
Ninth Hour of the zoth Day, there was a ſmall Shock 
of an Earthquake. Theſe are all the Obſcrvations 1 
have been able-to make myſelf, and gather from other 
creditable Perſons, .haying. avoided the additional 
Stories that are commonly raiſed on ſuch Occaſions. 
What has much attributed to the Preſervation of 
this City, is the fatherly Care and Solicitude of our 
Royal Sovercign, who, by the Means of his Royal 
Council of Regency, neither has or will ever fail 
giving us Inſtances. of his Royal Munificence to this 
afflicteil City; having ordered, that ſuch Wood, Iron, 
Cc. ſhould be furniſhed as may be neceſſary for Re- 
pairs, with certain fixed Prices; having further ordered + | 
one half of the Duty to be taken off of Fleſh. He has 
alſo, at his own Expence, ſent a moſt able Engineer, 
and two Maſter-builders, to eſtimate and ſuperviſe 
the ſaid Repairs: Neither has his Bounty failed to the 
more Indigent, who not having wherewithal to repair 
the Damages they have ſuffered by this Earthquake, he 
has ordered Money to be diſtributed for repairing 
them, that he may again ſee this his dear City veſted 
an its former Beauty. The Aſſiſtance and Watch- 
fulneſs of the Civil and Military Power was likewiſe 
_ wery great, even during the time of the Earthquake; 
for by their means there were no Diſorders practiſed, 
not even in the midſt of the Hurry and Confuſion, as 
it very commonly happens upon ſuch Occaſions. 
Lou may always command me, and J am intirely 
at your Service, but hope never to obey you in ſuch 
5 a a2 
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as I 8 you. Adieu. 
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a diſa grecable Relation a as the preſent. Wiſh me well, 


| Leghorn, Feb. 13. 1742. 
2 O & TS CRIPT. 


I cannot omit to acquaint you with ſome Obſerva: 


tions commynicated to me after the writing of this 
Letter, by Sig. Ferdinando Tidi, a Gentleman of in- 
conteſtable Credit, who being at his Seat in the 
Country, called DO pretty high up a Hill, be- 
tween the Mountain 


ntenero and the Valley Be- 
nedetto, on the 2oth of January, about Two Hours 


and an half in the Night, he obſerved a large Circuit 
of Air in the Weſt, (quite from the Iſland of Corſica 
to Capo Mele) thickened with Clouds, but open, and 
all the Remainder of the Sky 


Clouds; he ſaw the Air light, and extremely ſhining, 


covered with heavy dark 


ſo that one might eaſily read a Book ; and, accord- 


ing to his Deſcription, muſt have been a very bright 
Aurora Borealis. Beſides this, he obferved that when : 


we had the Wind from South or Eaſt, the Sea was 


in great Agitation, and ran towards Leghorn, but 


ſuddenly retired. I will likewiſe tell you, that Sig. 
Guiſeppe Vincenti, Captain of the firſt Lazaretto, 


and preſent Canfaloniere of the City, a Perſon not 


eaſily to be impoſed upon, having one Night, at about 
Three Hours, opened his Window. ſaw a Cloud in 


the Weſt, which was exceeding dark, except in the 
Middle, where a firong Light (like the Influence of 
the Sun-juſt before its Riſe) diſcovered itſelf, and di- 


ſperſed Beams of reddiſh Fire all over the Circum: 
ference of the Cloud, which was very extenſive. He 
made a Friend of his obſerve the ſame thing, but 

M gcither 
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neither one or the other - remember what Night it 
happened; and being uncertain of the particular 
Night, is the Reaſon I omitted it in the Account : 
But fince it happens, that J am treating of theſe Phe- 
nomenons, which may have fome Relation to the 
Earthquake, and proceed from the fame firſt Cauſe, I 
imagine it muſt have been the ſame Night, though per- 
haps not. However it may have been, I have related to 
you a true Expoſition of all things as they really were; 
and there is now a way opened for Philoſophical 
Obſervations and Inquiries. As for me, I ſhould be 
of Opinion, that it is a Collection of thoſe Vapours 
and Exhalations proceeding from the Fermentation - 
or Lighting of thoſe Particles of Matter, which occa- 
honed the Earthquake; but ſhoyld be obliged to you 

for your Sentiments on it, having a great Regard to - 
your Opinion. I:remain as above. 1 
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Read at 4 
Meeting of the | 
Royal Society, 
on May 6. 
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I. 1 Caſtiiloneus D. De Sh ny 7. c 
Philoſophiæ Profeſſori in Academia Lau- 
zannenſi, REGLE SOCIETATIS Londinenſis 
32 digniſſino, * WW Mini ww”, 
&c. c. SOD. 


E MO ignotat Newtonianam for- 
mulam, qua Polynomium quod- 
cumque, ope binomii aſſumpti, 

ad quamvis poteſtatem extol- 


1742. 


litur; ſed nemo, quod ſciam, eam demonſtravit. 
Hoc 
æquiſſimo & optimo Judici mitto. Tu, corrige, 
8 hoc dic, hocque, parum claris lucem dare coge, 


ego facere conatus meditatiunculas meas tibi 


arguito ambigue dictum, mut anda notato. 
Continet hoc. Problema tria prorſus diverſa, quæ 


cum diverſimode gignantur, & cum optima demon- 
ſttatio e rei natura, vel geneſi ducatur, diverſa quoque 
probatione ſunt confirmanda: Siquidem index eſt 
aut integer, aut  Jraftus,. uterque demum vel poſe- 


tiuus, vel negativus. 
1. Index lit integer, & poſi ;jons, tunc binomium 


ad poteſtatem cujus index eſt m elevate, nihil aliud 


eft, quam toties binomium datum ſcribere, quoties 


unitas eſt in mn, & omnia hxc binomia invicem du- 


cere. 
2. Si index eſt frattus, & poſt rions, binomium 


elevare ad poteſtatem — elt, datum binomium elevare 


ad poteſtatem . &, hac poteſtate data, quærere quan- 
titatem, quæ data ad poteſtatem * ipſam dati 
binomii poteſtatem 7. 


8 3. Cum 
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Cum vero Index eſt negati uus, ſive is intege , 
* SF - by ut binomium elevetur, facienda ſunt, 
quz ſupra No. 1. vel 2, & deinde per inventam po- 
teſtatem unitas eſt dividenda. 

Sumo Binomium p T4 ut indicet mihi quodyis 
Polynomium. . 

Inter “, & yg" tot fant medi.Geotnetrici, in ratione 
P. quot unitates in 1 —1. 

Hos terminos inventurus noto, quod p* eſt ad 3 
in ratione compoſita ipſius p". 1, & 1.4", ut & pad q 
habet rationem compoſitam ex p. I, & ex 1. 43 ſed ſi 
fiant duæ ſeries poteſtatum, in quarum altera indices 


7. 


_ ipſius p decreſcant eadem proportione arithmetica, 


cujus differentia eſt 1, qua creſcunt in ſecunda ſerie 

indices ipſius q, habebitur ſeries continue proportio- 

nalium in ratione p. 1, & 1. 4. 

Sic 9.1 
1. : 4. 47 35 Cs 


Ergo is reſpondentibus invicem ductis 


F. F . . 


1 A p+al componi ex terminis ſupra in- 


ventis, ut facile ex geneſi probatur. 


Ergo omnes termini, qui ſunt in + +gl online. dif. 


poſiti ſunt in proportione continum. 
Et quidem duo quivis ſeſe immediate ſoquentes 


ſunt, ut primus binomialis radicis terminus ad {e- 


cundum. 


Quod patet ex gcneſi, nam p aliquoties duckum eſt 


ad q toties ductum in p, ut p. 4. 


Igitur omnium numerus eſt ; ſed & in ſerie 
arithmetica decreſcente m. W- 1. 2. 0 


termini ſunt numero #2 +1, aut creſcente o. 1. 2. 3. 
| © © 0 * 0 2 
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„ ergo termini componentes Fi debent 


* 


habere indices hos, aut eſſe * N ONES 


Atqui ex legibus multiplicationis numerus termi- 


norum debet eſſe 2. i, ergo in hoc fado 


* termini repetiti debent inyeniri. 
ulgaria facta (ea, nempe, quorum multiplicans 


& multipticandum conſtat quantitatibus diverſis) 
omnes continent diverſos terminos, quia omnes for- 


mantur diverſis factoribus. In poteſtatibus ergo diſpi- 
ciendum quinam termini diverſi eſſent, niſi factores 


ſemper eſlent iidem, & quot ex diverlis reſtitutione 


literarum æquales fiant; ſic enim reperiemus ** 


quiſque in poteſtate repeti debeat. 


Jam patet, quod {i factores ſemper eſſent diverſi, 


diverf quoque eſſent omnes termini in producto. 


Quod cum primus in producto non fiat niſi ex pri- 


mis multiplicantium, & ultimus illius ex horum 
ultimis, ſemper hæc facta erunt diverſa, quamvis bi- 


nomia facientia ſint eadem, quia primus binomii ter- 
minus differt a ſecundo. | 

Quod ex cxteris aliqui poſſunt fieri *quales, quia 
conflantur ex primis facientium duttis 1 in ſecundos, & 


diverſimode junctis. 


Igitur quærendum eſt, quot diverſis modis jungi 


poſſint quantitates, quarum numerus datus eſt. 


In caſu noſtro index rerum eſt mn, res diverſæ duæ, 
quarum una repetitur vicibus 5, altera 7, ita ut s + 


Sm; ergo numerus permutationum erit 


m. m 1. 1 — M3 e 9 „% &- © 22 * 
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terminos ſunt 3 


| PN, ergo Pq omnibus modis po 


Wo. 05 $f" 
FP (4 Il 1 7 7 4. ) ergo & 1 in ſuperioribus. 
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Sit 13, 9=M— 3; habebitur coefficiens 8 
| ___ MM—I M2. Hy} _— e. 0..9-0.. 0 3 


pus : — 
P 7 Ts | 1.2. 3 —3 1-4. M5. 2 0 q WES . 1 

. 21. — , f ; 
— — „& ſic de (uteri | 2 » 


Si quis forte dubitet, an ſuperior demonſirgtio 
evincat omnes terminos neceſlario formari tot modis, 


quibus poſſunt, & contendat eam tantum oſtendere id 
accidere poſſe, hoc reſponſi ter: Ferat. | 


1 Fit 


Certe p +] N T ; fed inter Hitjus : 
& pen gmt, que neceſſario 
a 7 2 | 

uy 1 [ibilibus 


factum crit in PFI, fi p" " 872 > & p . ſint ge- 


nita quot modis poſſunt in 5 T z quod neceſſario 
erit, ſi 3 & p int in inferiori poteſtate 


„& ſic ſemper uſque ad quadratum in quo 
7 habentur, efficta tot quot poſſunt mo- 


ducentur in p & 9. & 


Hoc ratiocinium monet, ut idem etiam ſic often- 


dam, ratione paulo diverſa. 


Jam primi coefficientem eſſe unitatem demonſtra- 
vimus. 


Secundus terminus 94 conficitur ex p"—qxX 'P, 
& $3 of * eſt, ex primo radicis i in ſecundum ipſius 


Mes 1 b MT 


p+41 & ex ſecundo radicis in primum TA“ 
ergo in 271 adeſt a, ſemel, plus toties, quoties 


ſecundus eſt in 5 qui ibi eſt ſemel, plus toties, 


quoties ſecundus in Fre” qui rurſus ibi eſt ſemel 
Plus 


L951 


plus toties, quoties — eſt i in i ö & fic 


femper donec deveniatur a YA, , Ubi ſemel eſt 
As tot unitatum, quot 


ſecundus; ergo quærenda eſt 
ſunt in m, que eſt m. 


Item rextius . 9 conficitur ex 277 þ; tertio 
p+ Fl in primum radicis, & ex g ſecundo 


2—1 


ipſius pA in ſecundum radicis; ergo 7 FAI con- 


tinebit P44 quoties ſecundus continetur in 


? +4 © id eſt, m1 vices, plus toties quoties 


ibidem aſtat tertius, id eſt, quoties ſecundus eft in 


2+ A (12) plus quoties ibi eſt tertius, qui rurſus 
eſt quoties ſecundus eſt in Yi is (m—3) plus 


quoties ibi eſt tertius, atque ita porro donec perveni- 
amus ad +9] ubiſemel eſt tertius, aut ad -C, ubi 


tertius nullus eſt; nam ſemper quærenda eſt ſumma 


progreſſionis arithmeticæ m 1. m—2. 13. 7, 


aut - I n— 2. . . . 0, in illa numerus ter- 
minorum eſt 2z— 1, in hac mn, ut patet; quare hæc 
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ſumma IN 7 — — T O 


Eodem pacto coefficientes reliquorum . 


probabuntur efficere ſeriem in qua ſecundæ differentiz 
ſunt in progteſſione arithmetica, G. 


Onde ſemper, ubi eſt _ & poſitivus, for. 
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Si far ne hinc o orietur zelne Now: 


toni formula; nam U —— 2. 


1. M2 5 


(64, B, C, P, &c. ponantur æquare an As 
tertium, quartum, &c. cum ſuis quemque coefficien- 


tibus) p RIM * c + 
| + =D 


Li ®=>x tf hes L b 
= * - 2 Lys — c. 


3 nunc 1 elevandi ejuſdem bi- 


5 nomii ad poteſtatem — ubi * & N ſunt numeri in- | 


n 
tegri, & ambo vel poſitivi, vel . 


Jam 5. * F. 2 25 = * quaret termini erunt 


5 177 4. 7 5, Cr. 


tota Hap radix As +BY" 2 "9+ 
Dp 2 LES ee ego FUT 


7. FI 1. a 


Euſton” $3 - 


7 — P, Sc ) = Ap: + 


— 


By: A 5 — =p A B 
7 AD 
| IT u. n — 


S. 


Coefficlentes inveniendi ſint A,B, C, D, E, ita ut 


—— Mm 


&. revivet 2 formula, & 5 = N 40 _ "x 
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A B.-. c. + 


nn 7 — A- B=. Atque ideo collatis 
terminis A- nB=r, & Bex, 
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S1 ergo faciamus m, & primmum terminum A, 


1 N e 201 "Y 


Solent fit binomium * ad negativam po- 


teſtatem, ſeu ſeu imperſeftum—e, 


Jam p+9 Tal. FT WET TEE, Se = 
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=(per diviſionem) | — 7. 7— om =” Als | 
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2 a 
Ex hac formula facile, ſuperiorum veſtigiis in- 
ſiſtendo, eruitur ſolemnis & generaliſſima ** 15 


mA BLc. 
p * 
Non injucundum puto, quod in hac formula, fi 


m=—2,cocfficientescrunt numeri naturales, ſi n 3, 
trigonales, pyramidales, ſi n. A GH. . 
Caæterum conſtat hanc formulam ſemper dare ſe- 
riem infinitam; ſiquidem (ſi exponit numerum 
3 ultimus terminus eſſe deberet 7 ſed 


. : ; 4 Oc. ergo ratio ipſius 


7 componi deberet ex „ Gs 


| 2 
£4, quod fieri nequit, quia g=*,q—=*z Mx 11 2˙ 


in ratione compoſita ex reciprocis ipſius A 4: 
Quad & aliter demonſtratur, indices ipſius p faciunt 
progreſſionem arithmeticam, .cujus termini —m, „, 
m1, -m, Cc. negativi quidem ſunt, ſed cre- 

ſcunt, aut ab 3 recedunt; atqui ultimus terminus 
debet eſſe "Op FT ergo _ ad illud deyc- 
nietur. 


MNuiaci, 
poſtridie Id. Septemb, 
CID ccxxxxI. 
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u. Th 00 E noris of nd Cm. an of 


what appeared m_ ene by William 
Bunon, M. D. 


1. 


2 5 Windſor, May 22. 1734. 
1 Artholomew Collins, a Labourer in 


1742, 
D the King's Works at Wind/or, of 


low INE. pale — ſlender and active, 


aged about 36 Years, temperate in his manner of 
Living, had, for ſome Years, been afflicted at dif- 


ferent times with wandering atthritic, colic, and 
nephritic Pains, none of which were periodical or 


conſtant. During this Term, when in beſt Health, 
he was uſually coſtive, and his Urine, as ſoon as made, 


depoſited a calculous Sediment. 


In March 1733. he received a violent Blow by WM 


ponderous and obtuſe Inſtrument on his Loins, toge- 
ther with the Spine of the Os Innominatum, towards 
the Left Side, which diſabled him for that Day; on 


the next, the Pain abating, he continued ſo well for 
Six Months after, as not even to recollect this Acci- 
dent, till about a Month before his Death, although 
he was often asked by the Phyſician, Whether that 


Part had ever ſuffered a Contuſion. 


In January following, he complained of an excru- 


1 Pain, extending from the aforeſaid Spine to 


the ſpurious Ribs on the Left Side, which ſome- 
times attacked alſo the Inteſtines ; whence he became 
continnally reſtleſs, eſpecially in the Night, and, 


toſſing the Bedeloaths off, frequently Jay naked. 


He 


0 
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He could not now lie upon his Back or Left, v:z. 
the affected Side, but lay always. on his Right Side, 


? 


leaning on his Right Elbow. In April 1734. his 


Left Knee, from 2 Coarrattion of the Muſcles ele- 
vating it, was always drawn up. towards the Abdo- 


men, inſomuch that he could not ſtand upright. His 


Left Tefticle, formerly leſs than the Right, was now 
become ſcirrhous, and increaſed to double the Mag- 
nitude of this, and the Left Spermatic Veſſels felt 

like a knotty Chord. A ſort of Electric Fever attended 


him, the Exacerbation of which, as well as of his 
Pains, was generally about Noon, and Six in the 
Evening. ——Hehad no Sleep of Nights without a Pare 
goric. —— Though his Appetite failed him, he had na 
Propenſity to vomit, nor complained of Thirſt. His 
Reſpiration and Urine were not amiſs His Pains 


were always exaſperated by the Uſe of heating Medi- 


cines; and whenever hs: Pain feized the Inteſtines, 
terebinthinate Clyſters increaſed them, whereas 


by the Uſe of which he had daily one or two Stools. 


emollient and refrigerating ones mitigated them; 


The Foeces were of a middling Conſiſtence, 


lightly tinged with Bile.— The Blood frequently 
taken away by V. F. in ſmall 

a thick, 3 ſizy Buff- like pleuritic Coat; and at 

firſt, from each ſeveral Bleeding, he found Relief. 


January 4. 1733-4. The Apothecary 


Quantities, had always 


firſt idmi: 


niſtered to him, for the Colic, Elect. Lenitiu. & 


Thtee Days after, Pains ſeizing his Left Side, and the 
Sphintter Veſice, they were removed by repeated 


Pulu. Diaſen. Ol. Junip. and emollient Clyſters. 


Bleedings, and Decoct. Hord. & Lap. Prunel. and 
Hr. Altbæc. On the 12th, he complained of a 


Heat 


DL an ] 
Heat about the Negis Pabis, with Coftiveneſs ;; but 
by the Uſe of Sal. Mirab. Glaub. Lab. Primel. 
Manna, emollient Decoctions with Sy. Nur d. G- 
Elect. Lenitiv. pro re nata, continued tolerably 
eaſy till the 24th, when the erratic Pains returning, 
and not yielding to the aforeſaid Apozems, on the 
26th the Phyſician firſt conſulted gave him Sperm. 
Cet. Sal. C. C. & pulv. e Chel. and Sp. C. C. but 
theſe not availing, the Lap. Prunel. was ſometimes 
interpoſed, and a Calomel Bolus, taken at Night, was 
worked off by a Sena Potion next Day: This Me- 
thod, and after wards Powders of Lap. Prunel. and 
Cinnab. Antim. taken in Honey, mitigated thoſe 
Pains, But from February 3. to April 4. ſometimes 
nephritic Pains, intermitting Fever, pleutitic Pains, and 
Strangury, inordinately afflited him, notwithſtand- 
ing the Uſe, according to the faid Indications, of 
carminative, terebinthinate and ſaponaceous Cly- 
ſters, . Purges, Sal. Abſinth. Draughts, repeated Bleed- 
ings, Veſicatories, the Powders and Electuary above- 
mentioned, Opiates, Cort. Peruv. in an Electuary, 
and infuſed in Wine, Lar Sulph. with Aſſes Milk, 
Cinnab. Antim. Miilep. Gum Guaiac.' and Pulu. e 
Chet. with Vinum Milleped. and Sp. Nitr. d. On 
March 2oth, Calomel. Gr. v. were given for Four 
Nights fucceflively, and afterwards purged off with 
a. Sena Potion, and then continued again till the 
28th, when he took another Potion.-—Paregorics 
were uſed. now-and-tlien at Night, and Ung. Opo- 

doldoc was applied to the Teftiele. ' 


_ April 4th, I firſt attended-him in Confultation, 

when he.complained of an intolerable Pain, upon 
any Preſſute about the Region of the Left Kidney; 
3 O 2 * where- 
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whereupon a maturating Cataplaſm was applied in 
the Day-time, and a Plaiſter at Night. 
Whey, and ſach-like, were the chief Internals he 


Emulſions, 


uſed till April 8th, when crude Mercury was recom- 
mended to him, of which he took an Ounce Night 
and Morning, which gave ſo much Relief as to en- 


courage the Continuance of that Medicine only to 
the 17th, when the Pains returning, he was bled. 
once in Two or Three Days, to Four or Five Ounces, 
and treated with the ſubacid, cooling Regimen, and 
Paregorics, till April 29th, when he firſt mentioned 
a a ſcirrhous Tumour, as big as a Hen's Egg, ſituate on 
the Left Maſtoid Muſcle of the Neck. Upon com- 
paring this with the Teficle, (neither of which Tu- 
mours were in the leaſt diminiſhed after Applications 
for that Purpoſe) it was conjectured, that either the 
Pancreas or Meſenteric Glands were cancerated. An 
Emetic of Oxym. Scillit. farinaceous Decoctions 
with Nitre, crude Sal Armoniac, Oxym. Simp. and 
Diacod. were of little or no Effect. Afterwards 
continuing the Uſe of Electuaries of Conſ. Roſ. r. 
Elect. Lenitiu. Balſ. Locatel. c_/Ethiop. Min. Sperm. 
Cet. Ol. Amygd. d. and the ſame with Mercur. Al. 


calizat, he became more and more emaciated, till 


May 21ſt, the Day of his Death.— 
It was remarkable, that every new. Medicine, ex- 
cept it was very heating, afforded ſome Relief for 


Iwo or Three Days. 755 "fl 1 
May 22d, On removing the 1 a he 


tiguous to the Left Os Innominatum Was tinged with 
Crcen.— Nothing beſides appeared morbid in the 


1 Verrs 


1 the Muſculi Refi appeared livid.— The 
Omentum was deſtitute of Fat. — The Inteftine con- 
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Vi ſeers i in Situ at firſt View. The Situation of the 


— of the Liver were not remarkably preter- 
natural. The Spleen was of the largeſt Size, and 
adhered in its hinder Part ſo ſtrongly to the Peri- 
tonæum, that it could not be ſeparated without La- 


ceration. Whereupon there remained in the Place 
of Adheſion a thick, callous, and almoſt horny Mem- 
brane, as big as an Half- crown. — The Pancreas 


was very ſmall, and ſeemed compoſed of ſmall 


Scirrbi.— The Left Kidney was twice as big as the 
Right, or as its own natural Magnitude : Its Sub- 
ſtance about the Pelvis was corroded by a ſemipu- 
rulent cancerous Sanies, that was in part collected 
betwe- 1 the Surface of the Kidney and its containing 


Bag. The internal Structure of it was not much 


amiſs: But the Fomes Morbi, the moſt ſingular and 
ſurpriſing Phenomenon in this Subject, was a Num- 
ber of large conglobate, ſteatomatous, cancerated 


Glands, reaching from the Receptaculum Chyli to the 


loweſt Vertebræ of the Loins, ſo connected together 
as to repreſent a Pancreas affixed to the Vertebræ 
of the Loins, and upper anterior Part of the Left 

Pſoas Muſcle: It was Four times as large as his 


Pancreas, and as big as the Right or ſound Kidney, 


——The Aorta deſcendens pervaded the Middle of 
this preternatural Subſtance Lengthways. — From 
this Maſs, as a Fountain, flowed that cancerous Sa- 


nies, which had made its Way to the Left Kidney, and 


alſo corroded the ſuperior carneous Part of the Left 
Pſoas major, and Iliacus internus, lo that one might 


eaſily rend their gangrened Fleſh like rotten Linen. 
Some of this green Ichor collected near the Os 
In- 


Pylorus ſeemed lower than uſual. The Colour or 
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Jnnominatum had laid the Spine of it quite bare. 


The Left ſpermatic Veſſels were knotty, tumefied, 
and livid——The meſenteric Glands were ſcirrhous. 


The deſcending Trunk of the Aorta was ſmaller than 
uſual ; and, dividing it, we extracted a ſmall Polypus. 


— Examination of the other Cavities was not 
permitted. —— 


10: 


January 11. 1735-6. 


7 Ea Trinder, a Taylor, living at Windſor, 
in his 29th Year, was of a pale Complexion, with 


red Hair, of a middle Stature, and thin Habit, ad- 


dicted to ſmoaking from Morning to Night, and now- 
and-then to hard drinking. Eight Years before his 
Death, he was thrown in Wreſtling, ſo as to pitch 
the Small of his Back upon the Corner of a Chair, 
by which at firſt he was much hurt in that Part; but 

upon the Abatement of his Pain, he became from 
that time ſubject to kits of the Colic, in which he 


faid his Bowels ſeemed to be drawn to his Back- bone, 


and uſually received Eafe by binding his Waiſt as 
tight as he could. —He had alſo frequent recourſe 


to Geneva and ſuch Liquors for Relief, but ſeldom 
found any, till a Swelling, as big as a Hen's Egg, ap- 


peared like a Rupture in his Right Groin. Theſe 


Fits were not of above 24 Hours Duration, but the 


inguinal Tumor laſted Two or Three Days. He was 
often afflicted with Stitches under his Left Breaſt, 


which were removed by Bleeding. 


But in the Middle of November 1735. his Colic 
became ſo violent, that he could not lie in his Bed, 


nor r ſleep without Opiate. November 21. I found 
him 
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him in the Uſe of ſome carminative Pills ſent by an 
Apothecary. He had frequent Reachings to vomit, 
and was very coſtive. His Pains ſeemed confined to 
the inteſtinal Region, and were moſt acute in the 


Evening, continuing to haraſs him till Five or Six 
in the Morning. His Pulſe beat ſeldom under an 


Hundred in a Minute, at Night generally above, He 
Was not very hot, nor thirſty. His Urine at this 
Time was rather defective in Quantity, than amiſs 


in reſpect of Colour or Separation. His Tongue was 


foul towards the Root, but not very white —Upon 

his taking Ipecacuan. Iſs. and after its Operation a 

Fal. Abſinth. Draught, with Syr. and Tinct. Rhabarb. 
2 Zij, and the plentiful Uſe of Infuſ. Sem. Lini, 
Barley-water, Broths, and Clyſters of Whey, Oil, and 

Honey, his Reachings ceaſed, and the Pains de- 

ſcended from the Epi \ 3k x to the Hypogaſtrium. 
On November 24th, a 


Vino Filj. Elix. pp. Helm. Zi. Sal. Abſmth. 


otion of Tinct. Rhabarb. cum 


Is. and 
Two purgative Clyſlers, one of which had Terebinth 


Iſs cum Vitel. Ov. not procuring a Stool, he took a 

Bolus of Calomel Iſs & Camphor. gr. xij. h. ſ. and 
the next Day his Pains continued, though he had 
| ſeveral Dejections from the Cathartic. Bleeding was 


omitted hitherto, becauſe he had Fx. of Blood taken 
away a Week before this Paroxyſm; but now, upon 
loſing ſo much Blood more, he found immediate 


Relief. His Blood was very ſizy. 


After this, his Diſorder reſembled a Nephritic 


one, his chief Complaint being of Pain about the 
Region of the Kidneys, and along the Deſcent of 


the Ureters. From November 26th, upon the Uſe 
of an oily Linctus and Manna, Sat. Abſiuth. Draughts 


and 
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and Nitre, Clyſters as well as Drinks of Whey and 


Honey, with Paregorics, and repeated Bleeding, the 


Pain, removing from the Loins, fixed itſelf at the Os 


Pubis, and in the Thighs, November 29. but by the 


Uſe of Emulſions with Gum Arabic and Nitre, the 
Pain about the Pubis abated, and moſtly afflited the 
Left Thigh and Hip. From this Time he generally 
fat up in his Bed, leaning forward to the Left, and 


for the moſt part croſs-legged, finding himſelf eaſieſt 


in this Poſture. He could not lie any time on his 


was in Health.— It was made without the Pain, 
which, ſoon after the nephritic Symptoms com- 


menced, he complained of at the Root of the Penis. 
And now his Diſorder reſembled the Lumbago and 
Sciatica, affecting the Left Side moſtly : Where- 


upon, December 2d, he was put in the Uſe of a 


_ diuretic and aperient Electuary, with Terebinthinate 
Clyſters.— To this Time he had very few Stools 
without Clyſters, and thoſe generally very ſmall and 

fetid. December 5th, the Fever and Pain in- 
creaſing, a cooling aperient Apozem, with a pare- 

goric Draught pro re nata, were continued till De- 
cember 9th, when examining the Thigh where the 
Pain now afflited him moſt, 1 found ſome ſmall 
Scirrhi in the Groin, which were ſcnſible enough to 
the Touch, though not to the Sight; and from that 
Time, apprehending him of a ſcrophulous Habit, 
e Myrrh. Milleped. Suc. 
G [ycyrrhiz. Terebinth. V enet. Pil. Matth. a Zi. Ball. ; 
fe F. Pilulæ N xx. Capiat ij 


preſcribed as follows: 


Gilead. Jis Diacod. q 
tertiis paris cum S ero 2. which giving Relief, were 
, TEC- 


Right Side.— The Quantity, Colour, and Sediment 
of his Urine, were much the ſame now as when he 
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repeated, only exchanging Pil. Matth. gr. viij. for 
Ol. Anif. git v. and continued to December 12th, 
when his Pains returned violently, and he coughed 


up clotted Matter, not unlike the Parenchyma of the 
Lungs abraded, with a little Blood. His Breath be- 


came fetid, his Reſpiration troubled, and he com- 
plained of Thirſt, He uſed oily paregoric Draughts 
to the 15th, about which Time he was ſeized with 
ſo violent a pleuritic Pain, in the Middle of the 


Night, that it was thought he muſt have expired, 
had not about 5x of Blood been taken away imme- 


_ diately, upon which the Pain ſoon removed from 
the Side, and attacked him there but for a few Mi- 
nutes afterwards. The Blood continued as ſizy as 
ever. In the Evenings, when his Pains were moſt 


vehement, he had been ſometimes delirious. 


December 18th, he firſt told me of a Tumor he 
had diſcovered near the Navel, ſince I ſaw him on 
the 15th. It appeared not as he fat, but when laid 
on his Back, there was a Protuberance bigger than a 
Turkey's Egg, Four Fingers Breadth on the Left Side 


of the Navel, extending Two above it, and Four 


below it. By its Situation, Reſiſtance to Preſſure, 
and the Unevenneſs that from under the Skin was 
communicated to the Touch, its diſappearing when 
he was in an erect Poſture, and its not being dimi- 
niſhed by diſcutient Fomentations, it was judged to 


be a ſcirrhous Tumor, which had long exiſted there 


unobſerved by the Patient, till it increaſed too much 


to be longer undiſcovered, —The Emplaſt. de Ran. 
& cum Mercur. was applied outwardly ; and conclu- 
ding there was an internal Cancer, I was encouraged, 


from the preceding Caſe, to order him Hydrarg yr. 
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a moſt troubleſome Cardialgia, eſpecially when he 
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3j every Morning. Whereupon there was ſuch a 
Remiſſion of his Pains, that during almoſt a Fort- 


night, he got more Reſt without Opiates than before 
with them ; ; infomuch that being greatly reviyed, and 
regaining ſome Appetite, he got down Stairs Two or 


Three times. Thinking the Plaiſter increaſed his 


Pain, Indigo blue Linen was applied in its room. 
The Mercury came away by Stool, and he had now 
one almoſt every Day, and ſometimes twice a Day, 


without a Clyſter.——His chief Drink was Milk and 
warm Water. His grand Complaint now was of 


lay down, which was ſomewhat mitigated by Pow- 


ders of Cret. Britan. cum pauxillo Sal. Abſmth. From 
the firſt Uſe of the Mercury he ſeemed on the mend- 


ing hand, till after about 12 Days, when omitting. 
it for a few Days, he relapſed into his former or a 


worſe Condition; and though he was ſomewhat 
eaſier on the Repetition of it, the good Effects laſted 


not long. He drooped daily from the 4th of Ja- 


nuary, and on the 13th died, emaciated and almoſt 
exanguis. | 


Upon Diffection, anothion preternatural appeared 


in the Integuments, abdominal Muſcles, or Perzto- 
neum immediately under them,——PBut under all 


thete, where the Protuberance had been obſerved, 
and immediately under the Omentum, (which was 
deſtitute of Fat, and its lower Part was mortified) 


there came in View an anomalous Subſtance in Stn, 


{ecmingly as big as a very large Potatoe'; which, 
when the circumambient Viſcera were removed, was 
found to be a ſcirrhous, fungous, cancerated Excre- 
icence, rooted, as it were, to the Left Side of the 


Her- 


3 
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Vertebræ, quite from the Diaphragm down to the 


Peluis, of a monſtrous Bulk, occupying near one 


half of the Abdomen, lying like a Tortoiſe with its 
Head towards the Peluis, and its Back to the Umbi- 
licus. It was in the upper Part covered by and firmly 


cohered with the Colon, which in the whole Conti- 
guity was black and. mortified, It was ſtrongly at- 
tached to the Peritoneum on the Left Side of the 


Lumbal Vertebræ, having diſplaced the Left Kidney, 


and brought it forwards to the Left Side of the 
Navel, lo that it came in View as ſoon as the 
| Omentuns was removed. It likewiſe removed the 


Aorta deſcendens, the Left Emulgent, and Meſeraic 


Veſſels, quite out of their natural Situation; all of 
which were found pervading the Centre, nearly, of 
this Excreſcence, and ſmaller than natural. 
adhered to the Kidney ſtrongly where the emulgent 
Veſſels enter it, and it had detruded moſt of the 
ſmall Guts into the Pel vis. Nothing was preter- 
natural in the Stomach or Spleen, excepting that the 
latter, as well as the Left Kidney, ſeemed paler than 
_ uſual, and this Kidney alſo more flaccid : The Gall- 
bladder was ſhrunk to the Size of a Nutmeg, and 


-[t 


empty.——The Liver had a preternatural Lobule, as 


big as a Hazel- nut, adhering to it by a ſmall Pe- 
dicle, But otherwiſe all theſe Viſcera, as well as the 


Right Kidney, Bladder, ©. diſcovered nothing 


L morbid. — 


This cancerated Excreſcence cook not be eradi- 


cated without Laceration, and upon the Removal 


of it, Two or Three large Trunks of N erves appeared 
naked, paſſing over the Tliacus internus to the Thigh, 


which had been comprelice by this Tumor. The 
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ceeded hv. Upon Biſection, it appeared to the 


Tu] 
Weight of this Excreſcence was t61vT Jziv; and 
allowing for what remained upon Laceration, and 
the Effuſion upon cutting into it, it doubtleſs ex- 


Depth of half an Inch from its Surface black and 
eangrened, and, below that, it was all ſpongy, with 


Cavities as large as thoſe of an Honeycomb ; and 
from it had iſſued a cancerous Sanies, draining to the 
Pelvis. EO _— 


Upon opening the Thorax, the Right Lobe of the 


Lungs was full of ſcirrhous cancerated Tubercles, 
from whence a Sanies had flowed betwixt it and the 
Pleura: The. Left Lobe was much ſmaller than the 
Right, firmly attached to the Pleura and Mediaſti- 


num, and inſeparable without Dilaceration.— lt had 


ſome Tubercles alſo. The Heart appeared ſound, 
but a large Polypus was taken out of its Right Ven- 
tricle, at the Orifice of the Arteria Pulmonalis. — 


Another Caſe occurred to me cotemporary with 


the firſt of theſe, and ſo like to both of them in the 


antecedent Cauſe and Symptoms, that, could I have 
obtained Leave to inſpe& the Corpſe, I am perſuaded 


ſome ſuch immediate Cauſe would have diſcovered 


itſelf — Crude Mercury was the only Medicine in 
this Caſe alſo, that palliated for about Ten Days 


: ſu cce ſſively. 


But to what Purpofe ſo particular a Relation of 


Caſes confeſſedly incurable? It is replied, That in 


unſucceſsful Caſes an accurate Diagnoſtic tends not 
a little to the Reputation of the Phyſician, and his 
Science, although thereupon he pronounces the Caſe. 

incurable by all the known Methods of regular 
Practitioners— Eſpecially as this Caſe is very likely 


to 


11 


to be miſtaken at fitſt for an Arthritic Diſorder, or a 
Nephritic one, either from Ulcer, Calculus, or both, 
or for an Iliac Paſſion. 
The Diagnoſtics therefotfe of a. Cancer within the 
Abdomen, "deduced from the preceding Hiſtories, 
ſeem to be as follows: 
A naturally ſlender Habit of Body, accompanied 
with ſome ſcrophulous or ſcirrhous Tumor, together 
with a pale Complexion, and coſtive Diſpoſition : It 
fuch an one, at an Age above Twenty, has received a 
violent Contuſion on the Loins, and, neglecting all 
Kemedies, is ſome time afterwards attacked with 
exceſſive Pains, afflicting now the Colon, then the 
urinary Paſſages, Spine of the Os Innominatum, and 
Pubes, at various times, always increaſed by all In- 
ternals or Externals, by which the Heat of the Body is 
increaſed, eſpecially Terebinthinate Clyfters ; 3 but 
mitigated by ſome Singularity of Poſture, in which 
the Patient conſtantly abides; if theſe be attended 
with an Hectic Fever, without the uſual Degree of 
Heat in the Skin, of Whiteneſs or Dryneſs of Tongue, 
or Complaint of Thirſt, and alſo without. Cough, 
high-coloured Urine, or vitiated Reſpiration; if ac- 
companied likewiſe with an Affection of the ſper- 
matic Veſſels, of the Thighs, and frequent pleuritic 
Pains; the Blood always abounding with tough Size; 
if Opiates ſoon loſe their Effect, and only (as all other 
new Remedies not heating) ſeem to giye Relief for 
Two or Three Days; if Cathartics take Place, and by 
frequent Repetition do not produce a colliquative 
Diarrhea, and the moſt palliative Remedies are nitrous 
Salts and Mercurial; may it not be concluded with 
much Probability, that ſuch a Caſe is owing to ſome 
ſuch Cauſe? May it not be pronounced an internal 
Cancer! III. Ener- 
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ciduum, factarum Medioburgi / in-Zcelandis, 
a Leonardo Stocke, M. D. ſuper aperta 
Planitie plumbea T; urris Aſtronomicæ Joh. 


obſervatorum. 


"EE rometri fuit 29 poll. 2 + lin. Rhe- 


noland. Thermometri autem Fohreabeiniani 70 gra- 
dum: Ccœlo ſereno, Ventoque leniter flante ex occi- 


dente æſtivo: At ipſo obſervationum tempore, ab 


hora decima ad primam nocturnam, Barometri alti- 

tudo erat 29 poll. 2 lin. Thermometri circiter 60 

DD gradum, flante vix ullo Vento, Ccœloque itidem ſe- 
1 

In Vitrum varii generis, multum roris decidit, 8 

ut totum maderet. 


In Aurichalcum politum pauxillum, nec niſi te- 
nuis Vapor. 
 ——Autichalcum rude & aſperum, -eulo plus. 
——Ferrum Stanno obductum, Gelgice Blit) pa- 
6 
. i eat coloris, multum. 

aſperum, admodum multum. 
læve, pæne nihil. 
— ——rubiginoſum, nihil. 
——Argentum vivum bun nihil. 


| | 


in. Enarratio Obſervations circa Rorem de- 


_ » Munkii, Arc hitecti publici ; tempore nofturno, 
 #nter25@ 26 Julii 1741. N S. com figuris 
ee Nivalium Jan. 1742. ibidem 


IE! 25 Julii as. alttado Ba- 
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In Stannum læve, nihil. 
——Plumbum aſperum, multum. 
lævigatum, parum. 
——Argentum candidum, nihil. 
= politum, nihil. 
— inauratum, item nihil. : 


— 


— 


——Vas Myrrhinum cœrulei coloris, (Belg. Blaau 


Porſelein) multum. 
——Scandulam lapideam, multum. 
| — —Corbulam ex canna Indica ſubtiliter plexam, 
modicum. 
- — Lignum Querceum eve: albi coloris, per- 
un multum. 


— — 


— 


gatum, erat tantummodo uvidum. 


habebat. 
——Omnis generis papyrum & humeſcebat. 


Illis corporibus, quæ multum roris admittebant, 
paulo editius, diſtantia duarum triumve pallicum, 
ſupra locum jam roratum. , collatis, locus iſte in 
plumbea turris planitie ſiccabatur, ipſaque corpora 
tam inferne quam ſuperne madeſcebant ; attamen 
ſtannum & argentum in eodem ſitu locata, ſicca per- 


manebant, licer irſe locus antea roratus exſiccaretur. 


F TY - 


— nigri coloris, multo minus. 
x — — (Belg. Greenen hout) lævi- 


— albi coloris, paululum roris 
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Rrclz SockTATI Lond. Fig ure ſupra- 
poſitæ, exhibent formas Nivaliom Floc- 
corum, quos Medioburgi in Zeelandis ob- 


 ſervavi Leonardus Stocke, M. D. 


Poſtridie Calend. Jan. 1742. N. $. Summo mane 
depluerunt Flocci, (partim) conformati 
inſtar Fig. 1. quorum Diametri ad ex- 
40805 5 trema puncta pertingentes erant 4 lin. 
+ 111 8 1 10 Jan die, ante meridiem, Fig. 2. Diametri 4 lin. 
1 in quibus media ſexangularis roſa, ſicut | in 
Fig. 1, ovales figurz vacuz crant. 
20 Jan. Circa meridiem, Fig. 3. Diametri 1 lin. 
& Fig. 4. Diametri 12 7 lin. hi poſteriores 
reſplendebans pions ſpeculati mm 
— 
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IV. 4 Letter from Martin Triewald, F.R.S. 
Captain of Mechanics, and Military Archi- 
telt to the King of Sweden, to C. imer, 
M. D. Sec. R. S. concerning the Vegetation 
of Melon- Seeds Forty- tavo Tears ola. 


— 7 0 

Read May 20. LI AVING at . an Oppoetiy 
3 nity of writing, I muſt acquaint you 
with an Experiment I made this Year, relating to 
Vegetation, which was as follows : Secretary Herens, 
of this Place, having a large Collection of Natural 
Curioſities, amongſt "which he has likewiſe collected 
a great Number of foreign Secds, and finding he had 
Melon-ſeeds that were laid up in a Paper in the 
Year 1700. I was curious to try if they had retained 
their vegetative Quality, and accordingly the 21ſt of 
February laſt, I planted myſelf Twenty-four of them 


in a ſeparate Hot-bed, of which I had Twenty-one 
good Plants, which, after they were planted in a new- 


mac Hot- bed, ſhewed Flowers before they began to 


branch themſelves, and their Branches were very nar- 
row, yet produced early and plenty of good Melons. 
This Experiment ſhews not only how long Melon-ſeeds 
retain their vegetative Quality, but likewiſe that good 
Melon-ſeeds cannot well be too old. I know it is no 
new thing to make uſe of old Melon-ſeeds rather than 
new, but l never heard of any body trying ſo old as theſe. 

So if you think this Experiment worth taking No- 


2 tice 


. 


tice of in the Tranſactions, ſhall be obliged to you, 
remaining, with nfigite, Reſpect, 
Honoured Sir, 


Your moſt obedient, 


Stockholm, 2 moſt humole Servant, 
9 | V 
M. Triewald, 0 
F. NS. 5 


v. — ; Chriſtiani Hollmanni, Leg. Met 
& Theol. Natural. in Regia Georgia Au- 
guſta, P. P. O. ad Cromwellum Morti- 
merum, M. D. Regalis Societ. Secr. Epiſtola 
de D — Altitudinum Barometrorum. 


Read May 20. AclLE te veniam daturum ſpero, 
* vir doctiſſime, quod ad humaniſ- 
ſimas tuas, Id. Aug. A. 1735. ga datas, recteque 
mihi ſuo tempore redditas, nihil adhuc reſponderim. 
Defuit occaſio, juſta etiam defuit ſcribendi ratio, "= 
nunc caſus mihi obtulit. 

Eram nuper menſe Julio hujus anni in eo, ut cum 
Clar. Hallero noſtro in finitimæ Hercynie noſtræ 
montes iter aliquod ſuſciperem; ille quidem rei botani- 


cz, ego phyſicarum potiſſimum obſervationum, cauſa. 
Barometrum ergo aliquod inter alia parabam, quo in 
via uti commode poſſem ad inſtituenda experimenta. 
Scalam aſcenſus deſcenſuſque mercurii, ipſi applican- 
dam, in pedis Rhenani digitos, & lineas duodecimales, 
more folito, a 20m0 ad 3 2 dun digitum ſolicite divi- 
ſcram. 
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? ſeram. Cum applicare ergo illam barometro vellem, - 
Op eumque in finem ejuſdem, recens modo facti, altitu- 
3 dincm cum aliorum jamdudum paratorum, quorum 
ſex numero aderant, altitudinibuſque contenderem; 
ecce contigit mihi, quod non expectaram. Nullius 
enim horum omnium altitudinem altitudini alterius 
i exacte reſpondere, quin diſcrimen potius a 2. ad 12 
FA uſque lineas Rhenani pedis inter eaſdem intercedere 
N deprehendi: etſi nullum illorum vitio ullo laborare, 
ſatis noveram; recens vero factum, illud quod opti- 
mum, maximeque ſenſibile, hactenus eſſe repereram, 
-duabus modo lineis ſuperabat. Ex itinere ergo reverſus 
die 27. Julii anni currentis in diſcrimina hæc obſervata 
inquirere curatius cœpi; & quoniam eodem modo 
eadem iterum reperiebam, cito nova conſtruxi ba- 
rometra, tubis rectis, ſed diverſas aperturas habentibus, 
conſtantia, atque inter hæc iterum diſcrimina ab 1. 
ad 4. lineas Rhenolandicas deprehendi ; quæ maximam 
vero altitudinem habebant, illud quod antea optimum 
meum barometrum eſſe dixi, ſex integris /znezs ſu- 
perabant. Die 12. Aug. eadem experimenta cum his 
quindecim barometris repetii, atque eadem propemo- 
dum diſcrimina iterum obſervavi. Alia ergo decem 
barometra nova paravi, rectis & ſimplicibus tubis omnia 
quidem iterum conſtantia, ex parte tamen capſulis 
vitreis recurvatis, pro recipiendo ex tubis deſcendente 
mercurio faQis, inſtructa, ex parte vero jiſdem ca- 
rentia. Hic vero obſervabam decem horum barome- 
trorum altitudines modo a ad 14 lineas a ſe diſcre- 
pare, &, quod ſummum erat, optimi mei barometti alti- 
tudinem quatuor modo lineis ſuperare. 5 
Non opus eſt, ut ſigillatim indicem, qua circum- 
ſpectione & cura barometra hxc omnia patata a me 
. — _tgerint. 
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EL 
fuerint. Sufficit omnia codem modo fuiſſe facta, 
datamque ſolicite eſſe operam, ne quicquam aeris vel 


in tubis extremitate reſideret, vel inter mercurii par- 
ticulas deliteſceret, aut vitri tandem lateribus adhæ- 
reret. Octodecim vero poſtrema, recens facta, baro- 


metra ex eodem quoque, maximeque repurgato, 
mercurio facta ſunt. Inter tubulos autem vitreos 
diſcrimen aliquod interceſſit, quod, cum aliis non- 


nullis circumſtantiis, ſilentio mihi non eſt prætereun- 


dum. Illud enim barometrum, quod optimum meum 
eſſe jam aliquoties dixi, atque in quo mercurius mi- 


nimam ſemper altitudinem obtinet, tubo conſtat, ex 


vitro viridi conflato, capſulæque ſeparatz vitreæ, ex 


eodem vitro factæ, & mercurio aliquantum repletz, 
inſiſtit. Indicabo illud poſtea Claſſ. I. ſub No. i.; 
illud vero, quo in Hercyniæ montibus uſus ſum, ſub 
N. ii. Ille vero tubus, in quo maxima, & integro 
ſæpe digito Rhenano major, quam in No. i. deprehen- 
ditur mercurii altitudo, albiſſimo vitro conſtat, quod 


vero ubinam paratum ſir, ignoro. Inſertus elt cap- 


ſulæ ligneæ, & phoſphorum habet inſignem, hoc ba- 


rometrum; ceterum vero omnium fere tardiſſime & 
pigerrime altitudines ſuas mutat. Nam non eodem 
modo, cademque ſemper promptitudine, mercurium in 
omnibus barometris aſcendere & deſcendere notum 


jam eſſe exiſtimo. Mihi ſaltem id ante hos ſeptem 


annos jam compertum eſt. Indicabo hoc barome- 


trum poſtea ſub No. vii. Quod ſub No. iii. vero 


poſtea adducam, diagonale eſt cum ſimplici curvatura, 
& capſula vitrea inferne adhærente, ſed recurvata; ſub 
Ne. iv. Bernoullianum, cujus tubus ad cylindrum, 
ſuperne agglutinatum, circiter ſc habet ut 1. ad 8. & 


ſub No. v. Hugenianum poſtea indicabo: de quo & 


dia- 


[ 119 ] 


iterum diagonale eſt, ſed cum duplici curvatura, 
quarum alteram illa pars tubi excipit, cui ſcala appli- 
cata eſt cum parte tubi perpendiculari 25. circiter 
graduum angulum intercipiens; in cujus duplici adeo 
angulo ob majorem ibi tubi anguſtiam mercurins ne- 
ceſſario mire in aſcenſu deſcenſuque debet retardari. 
Quæ ad alteram claſſem barometra retuli, illa 


omnia vitreis diverſi generis tubulis conſtant, ſed 


quorum maſſa vitrea vitio illo ex parte aliqua laborat, 
ut ad lampadis flammam fuſa ſups 
quaſi minimis coopertam, accipiat, 


elluciditatiſque 


ſuæ partem aliquam ep loco perdat. Atque hi 51 
tubi ſunt, in quibus omnium maximam altitudinem 
mercurius in rectis & ſimplicibus barometris accepit, 


ſi ſolum phoſphoraſcens excipiam. - 


Ad tertiam tandem clafſem illa barometra retuli, 
quæ etiam ex tubis albiſſimis, ſed quæ nullam ab igne 


mutationem patiuntur, conſtant, quique & in cadem 
officina vitriaria eodem tempore parati fuerunt. Ba- 
rometra, ex his conſtructa, omnia rectilinea, & ſim- 


plicia, fuerunt. Atque in his non majorem altitu- 
dinis differentiam, quam a ⁊ ad 1 - lineas, deprehendi, = 
& quæ maxima in his altitudo minimam in reliquis 


altitudinem non amplius 4. Lneis * uti antea 
jam indicavi. 
Num in tubulorum ergo vitreotum diverſitate 


forſan diverſitatis hujus caula quærenda erit? Num 


unius forſan ſuperficies ſuperficie alterius magis aut 
minus ſcabra & inæqualis eſt, mercuriique adeo aſcen- 


ſui frictione ſua magis aut minus reſiſtit? Aut num 
alia 


diagonalibus non adeo mirandum eſſe exiſtimo, | cur 
cum reliquis illa non conſpirent. Cauſæ enim, cur con- 
ſpirare nequeant, in aprico fere ſunt poſitæ. No. vi. 


diem, ſquamulis 
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alia forſan adhuc rei hujus cauſa fuerit? Sed hoc ; 
tuo, vir doctiſſime, * illuſtris imprimis SOCI E- ; 
TATISREGIEZ, judicio totum permitto. Patiaris N 
modo quæſo, ut brevem obſeryationum mearum in- 
dicem adhuc ſubnectam. 
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CLass1s I. 


B arometrorum quorum altitudines diverſe die 27. 
Jul. 12. Ang. ol ſervatæ ſunt. 


mb apertura. mercurii altit. -—= 
No. I. — + lin. 27'' 11““ ped, rhen. 


- « — — — — 


II. — 2 28 = 
1 — 4 ——27 11. 
IV. — —— 28 4. 

V. — —— 28 5. 

8 
VII.— 2 ———— 9. 


CLass1s II. 


Bar ometrorum octo, die 27. Jul. recens s faftorum: 


„ . mercur. altit. 
No. I — 2 lin. — 287 14% 
: II. —2 — — 25 4. 
III. — 13 —— 2 4. 
IV. — 14 — 28 24 
V. —13 — — 28 2. 
VI. — 12 — — 28 2. 
VII. — 1 — 2. 
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CLASS IS III. 
Decem barometrorum, die 12. Aug. recens conſlrutto- 


rum, quorum quinque priora fine capſulis annexis 
Fuerunt, quinque poſerema vero capſulas recurvas 


vitreas, mercurio ex tubo deſtendent: recipiendo 


inſervientes, annexas inferne habuerunt. 


| Fubi apert. mercur. altit. 
lin. —— 27 112 


—— 117 


— 28 0O, 
— 28 0O. 
— 1. 
= — 11 " 8 
— 27 117. 


Quum codem ergo tempore, codemque in loco, 


aliorum barometrorum aliæ ſint altitudines; annon 


eadem ſolicitudine, ac circa thermometra adhuc 
factum eſt, de barometris harmonicis cogitandum 


prius erit, quam ex annuis barometrorum obſervati- 


onibus mediæ illorum in diverſis locis altitudines, 
atque ex his, præter alia, eorundem ſupra marium 


ſuperficiem elevationes, colligi inde ſatis tuto poſlint ? 
Secundum Barometrum, quod in Claſſe I. N“. 1. 
poſui, quo per ſeptem annos jam hic uſus ſum, media 
altitudo mcrcurii hic loci erit 27“ 10'”7. ped. 


Rhenan. ſecundum illud vero, quo in Hercyniæ mon- 


tibus 
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tibus uſus ſam, 28“ © //1, ad quæ reliqua facile poſ- 


ſunt reduci. 

Ut tandem vero finiam, illud unicum mihi hic 
adjicere adhuc liceat, quod in Hercyniz noſtræ mon- 
tibus metalliferis, ſummoque eorundem vertice, fa- 
moſiſſimo - illo Bructerorum monte, Germanice Der 
Brocken, five, Der Blockesberg (Blocksberg), baro- 
metro mihi obſervatum eſt. Die nempe 9. Jul. 
hujus anni co profectus ſum, quum barometrum 
modo indicatum, hic Gottingæ ſubſiſteret ad 28“ 

3%. die ſequenti 10. vero, in ſummo vertice 
A montis conſedit ad — 25“ 2%. quum 
interea temporis altitudinem ſuam ad duas lineas hic 


ſolum mutaſſet. Differentia ergo altitudinum inter 


hunc locum, & Bructeri verticem, qui altiſſimus ex 
longe lateque circumjacentibus montibus eſt, eſt = 
2'' 11, quibus ſecundum Cl. Scheuchgeri calculum, 
in Tranſact. Philgſ. No. 405. propoſitum, 2550 pedes 
Pariſini, aut numero rotundo, 2500 circiter reſpon- 
derent: quæ altitudo, etſi hujus montis accolis ſatis 
ingens videtur, cum Helvetiæ tamen, Galliæ, alia- 
rumque regionum montibus contendi nullo modo 
poteſt. 

Sed ut ne te diutius morer, vir  doQtiflime, ut res tuas 
porro ex voto agas, mihi favere pergas, oro, con- 
EI: Ita vale, Bab. Gottingz A. 1741. die — 


VI. A 
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VI. 4 Letter from John bs, M. D. to 
Dr. Mortimer, Sec. R. S. concerning Polypi 
taken out of the Hearts of ſeveral Sailors 
hd arrived at Oſ— * the Weſt- 


5 I R, 
wk May 20. Have taken the Liberty to ſend you 5 


the following Account, which, 1 
think, contains ſomething very remarkable.——If you 


think it worthy the Notice of the RoYAL SOCI rr. 
I beg you will lay it before them. 
During the exceeding dry, cold Weather in Fe- 
bruary and March laſt, ſeveral of the Men brought 
Home in the Deptford and Dunkirk Men of War 
from the Meſt-Indies, were ſeized with ſhort, im- 
portunate, aſthmatic Coughs, without any Expecto- 
ration violent and almoſt continual Palpitation of 
the Heart, with a perpetual intermitting, trembling, 
fluttcring Pulſe, and a conſtant Anxiety, Pain and 
Sinking "of the Heart, as they expreſſed it. —They 
breathed with exceſſive Difficulty, and could ſcarce 
lie down in Bed without Suffocation.——Their Heads, 
as it were, ſunk between their Shoulders, and they 
had very dead, heavy Countenances. — Some had 
Pains of the Side, though very little apparent Fever. 
Upwards of Twenty Perſons were in a very ſhort 
Time carried off towards the End of March in this 
Manner, notwithſtanding the moſt proper and dili- 


gent Care, by Bleeding, "Vomitine, Blillcring, Attc- 
nuants, Diluents, Cc. 
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Upon this, Mr. Matt, firſt Surgeon of the Ho- 
wital, who is not only a very ingenious, but careful 
Practitioner, ordered T wo of the Dead to be opened 
forthwith ; they were about Forty Years old. He 
found monſtrous Polypi in both their. Hearts, and 
directly had the Hearts carried to his own Houſe, and 


ſoon acquainted me with the whole Matter: We 


very carefully examined them. The Polypi were 


very nearly of the Colour of the Buff formed on the 


Surface of highly pleuritic or rheumatic Blood, when 
quite cold, or rather whiter, They were vaſtly tough, 
and ſeemed to be formed of various Lamina very 


cloſely connected, though here-and-there a bloody 
Vein, as it were, was interſperſed. —They were not 


only firmly attached to the fleſhly Columnæ of the 


Heart, but were alſo ſunk and inſerted ſtrongly into 


the Intercolumnia, or Sulci, and that even to the very 
Bottom of the Ventricules.— Theſe Roots, if we 
may ſo call them, were of a whiter Colour than the 
Body of the Polypus.. 
One of theſe Polypi (taken out of the Heart of 
Jeremy Mannings) weighed a full Ounce, not in- 
cluding its Ramifications in the Arteria Pulmanaris 
and the Cava, but as it was taken out of the Right 
Auricle and Ventricle ; for it was one continued 
Maſs, and ſtrongly adhered to both. 
The Polypus taken out of the Left Ventricle of thc 
ſame Heart, was alſo very conſiderable, and rather 
more firm and compact than that of the Right, but 
of the very ſame Colour, and firmly implanted into 
the Sides of the Ventricle quite down to the Mucro 
Cordis. —lts Branches were ſhot a great Way into 
the Subclavian and Carotid Arterie but very little 


- = „down 


[15] 


down the Horta. ! obſerved one of the ſemilunar 
Valves of the Aorta beginning to grow bony. 
There were likewiſe found vety great Polypi in 
the Right and Left Cavities of the other Heart, of 
the ſame Colour, Firmneſs and Tenacity, but not 
altogether ſo large ; and they reſpectively branched 
their Appendices a great Way into the —— 
Artery, Aorta, &c. 
More of the Sailors dying in the very ſame way 
ſoon after, the Thorax of another was opened, that 
of a young Man about Twenty. In the Right Au- 
—— and Ventricule of his Heatt was found a large 
tough ſubrubicund Polypus, not quite fo white as 
thoſe mentioned before but there was no ſuch Con- 
cretion in the Left. 
Now though Ker lringius and others have endea- 
voured to explode the Notion of the Formation of 
true Polypi in the Heart and Blood-veſſels; yet Mal. 
, Pightns, Bartholine, Tulpius, Pechlin, and others, 
have given us inconteſtable Inſtances of the Exiſtence 
of true Polypi in the Heart, in the ſtricteſt Senſe; 
and you have here Three unqueſtionable Evidences 
of the like Nature: Such, indeed, eſpecially the Two _ 
former, as I never have before met with amidſt. the 
very numerous Diſſections I ove been firſt and laſt 
preſent at. 
Before 1 conclude this, it may not be amiſs to men- 
tion, that I had the firſt Lieutenant and Parſer of the 
Dunkirk under my Care in very ſevere Pleuro- 
peripneumonies, whoſe Blood was as viſcid as I cycr 
ſaw; and they were with very great Difficulty ſaved, 
nor could they be brought to expcatorate till the 


Seventh Day of the Fever. 
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It may be obſerved alſo, that the above Ships came 
Home from a very hot Climate into a very cold one, 


in the midſt of Winter, and that a long-continued 
Courſe of North-caſterly Winds kept on, and even 
increaſed, the Cold to a great Degree 


riſies, Peripneumonies, &c. are commonly the Effects 


of ſuch a Conſtitution of Air — that the Blood of 


ſuch as labour under theſe Diſorders is always ex- 


tremely ſizy; and that the Heat of the Weather in 


the West- Indies, and large and long: continued Uſe 


of ſpirituous Liquors, had greatly condenſed. the 
Blood of theſe poor Fellows; and that, in the Blood- 
veſſels of the Thorax of ſuch as die of theſe Dif- 


tempers, polypoſe Concretions are not . 


r 
I am, Ws, with the greateſt Reſpect, 


1 Tour obliged, 
pl 
a> "Hoo 
humble Servant, 


VII. An 


that Pleu- 


: — 


8 IT 5 J. Huxham. 
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VII. An Extract of a Topographical * Account 
of Bridgnorth in the County of Salop, com- 
municated to the ROYAL SoctETY by the 
Rev. Mr. Stackhouſe, Miniſter of St. Mary 
Magdalen in that Town ; containing an 

Account of the Situation, Soil, Air, Births 

and Burials of that Place, and of ſome Tu- 
muli Sepulchrales near #. 


Read June 3. Ridgnorth à is pleaſantly ſituated 
had upon the River Severn, on the 
Weſt of the antient Foreſt of Morfe, and was built, 
according to Camden, by Edelfleda>, Lady of the 


Meer- 
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* Taken from the original Papers of the Rev. Mr. Richard Cornes, 
late Minifter of the Pariſh: of St. Mary Magdalen in Bridgnorth. 
* A ſofter Pronunciation only of its old Name Brugg or Brugg- 
north. In a Charter of King Jobn, it is called Bruges; in another of 
Eduard III. Bragg and Brugg- north, and in a Third of King Charles I. 
Bridgnorth. alias Brugg-north, alias Bruges. Both Brugg and Bruges | 
ſimgnify a Bridge or Bridges, and the Termination North, whether it be, 
as ſome would have it, a Corruption of the Word Morfe or not, was 
_ doubtleſs added with regard to the Situation of the Place. N. B. Bruges 
in Flanders is ſo called from its many Bridges, and Bragg- bote is an old 
Word for Pontage or Bridge-tolIl. _—_ 3 
b Eadelſteda alias Elfleda, eldeſt Daughter of Alfred the Great, ſaid 
by ſome to be the firſt abſolute Monarch over the Engliſh. She 
married Ezhelred, to whom Alfred gave the Government of the City 
of London, which he had then taken from the Dares, and the Title of 
Earl of Mercia, an empty Title, till by his Valour he became Maſter 
of a great Part of that Province. After his Death, E/feda, being a 
Princeſs of great martial Proweſs, took upon her the Government of 
her Husband, and fortified many Towns, to keep the Daxes out of 


Mercia: 
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Merciant; but encompaſſed with a Wall, and forti- 
fied, by Nobert de Beleſine e, Earl of Shrewsbury ; 
and afterwards favoured by King John, and othet 
Kings, with many and great Privileges granted in 
their reſpective Charters. It is governed by Two 
Bailiffs with, tac Sufgellcs in Common Hall aſſem- 


four Aldermen upon St. Matthew's Day, after the 
following remarkable Manner: The Court being 
met, the Names of Twelve Aldermen (Seniors. of 
thoſe that are there preſent, and who have not been 


Callers for three Years beforc) being ſeparately written 
upon ſmall Scrolls of Paper, all of the ſame Size, and 


rolled up cloſe by the Town-Clerk, are thrown into 


a large Purſe, which being ſhut, well ſhaken and 
toſſed by the two Chamberlains, ſlanding upon the 


Chequer d, is afterwards held open betwixt them, 
before the Bailiffs; whence each Bailiff, according to 
Seniority, putting in his Hand, takes a Scroll, by 

which the Callers are fixed, who immediately mount- 
ing the Chequer, alternately call the Jar out of ſuch 


Arnie: nnn he carried her 3 in a0 junction with her 


Brother King Edward, againſt the Welſb, and obliged them to become 


_ tributary. About this time (913) ſhe is ſaid to have built and re- 


Paired ſeveral Places, as Stafford, 1 Gc. See Rapin from 


© Robert de Beleſme, a Man — 4 cruel to his own Sons and 


Hoſtages, whom he caſtrated with his own Hands, and plucked out 


their Eyes; but being deſerted by the Velſb, was ſeized, and, being 
convicted of Hi ioh-Treaſon, was afterwards impriſoned; others lay, 


| baniſhed for Life: and thus ſuffered condign Punithment for his noto- 


rious Wickedneſs. See Camden, Baker's Chronicle, &c. 
= $ large ſquare Table in the Middle of the Court, encompaſſed 
W1 cats. 


3 : 3 
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Perſons as are Burgeſſes, and then preſent in Court, 
to the Number of Fourteen. Theſe being all worn 
neither to eat nor drink, till they, or Twelve of 
them, have made Choice of Two fit Perſons (who 
have not been Bailiffs for Three Vears before) to ſerve 
the Office of Bailiffs for the Vear enſuing, are locked 
up together, until agreed; which hath often occa- 
fioned very long and tedious Faſtings, even to the 
Prejudice of their Healths: However, when they 
are agreed, they make Report of the Perſons they 
have elected, and they are ſworn into Office upon 
| Michaelmas- day e. 


This Borough, as others, has a Recorder, Town- 
Clerk, and Two Repreſentatives in Parliament. 

The Town is divided by a ſtately Stone Bridgef 
over the Severn into Two unequal Parts ; the jeller 
Part, that lies upon the Eaſt of the River, is called 
the low Town, and conſiſts of Two Streets, one ex- 
tending from the Bridge to the very Foot of Morfe, 
and gocs by the Name of St. fohn's-ſtreet, from a 
Religious Houſe there in Times of Popery, dedicated 
to St. Fohn —_—— 

The River abounds with divers ſorts. of the moſt 
excellent Fiſh, as Salmon, Pike, Shad, Trout, Grey- 
ling, Floumders, Eels, Chub, Gudgeon, and what goes 
hee by the Name of Samlet, a ſmall Fiſh ſpotted 
with Red, not much unlike the : Trout : | only the 4 


© The Bali "A the Time * are : Ioflice of the Peace, and 
Lords of the Manor for the faid Town and Liberties, which arc 
extenſive, being one way Six or Seven Miles. 

f. This Bridge has Seven Arches, and formerly had a D; raw, Port- 
cullis, and other Engines of Defence: The old Gare-houle upon it is 
{till ſtanding, and ſeveral other Houtes have been built upon its Fiers. 
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lie in a more direct Line on its Sides. It ſeldom 


exceeds Four or Five Inches in Length, and is of a 
moſt delicious Taſte, but to be taken only at certain 


\ Seaſons of the Year : In Summer, when the Water 


is low, the Fiſher goes bare-legged into the Shallows, 

and, haying on a Pair of old Shoes, ſtirs up the Gravel 
and Sand, ſo as to diſcolour the Water; and thus, by 
angling there, uſually takes many of them, together 


with Gudgeons and Blays ; but they are moſtly taken 


with an artificial Fly. 

The Head of this River is on the Mountain Plymlly- 
mon in the County of Montgomery, whence it flows 
through this County, that of Morceſter, and Glou- 
ceſter, diffuſing its vital Moiſture as it paſſes, till it 
empties itſelf into the Severn Sea below the City of 
Briſtol. It is navigable for about 140 Miles, and 


has a great Number of Veſſels s continually plying 
upon it. 


The Soil in theſe Parts is of a very different Na- 


ture: Eaſtward of the River Severn lies a fine dry 
ſandy Soil, fit for bearing Rye, Barley, &c. and is 
therefore commonly diſtinguiſhed by the Name of 


the Rye-land from the other Parts of the Country, 


tat lie on the Weſt of the River; where the Soil is 
much upon a moiſt Clay, fit for heat, Peaſe, &c. 


yet not ſo peculiarly adapted to theſe ſorts of Grain, 


but that ſeveral lighter Parts of this Quarter often- 
times bear very plentiful Crops of Barley, Oats, &c. 


The Common Fields adjoining to the Town bear 
Grain of all Kinds, one of them being wy 2 


— 


5 Most of the Veſſels made uſe of upon this River are built here 


in ſeveral Dock- yards. 
8 pro- 


„„ 

propriated for Corn; nay, the very Sides of the Rock 
upon which the Town ſtands, though the Soil there 
be but ſhallow, yet, when well manured, produces 
great and very early Crops of Peaſe, Beans, Cucum- 

bers, Aſparagns, and all ſorts of Garden-herbs in Per- 

tection. 

The high Town lies upon the W eſtern Bank of 
the River: That riſes gradually to a conſiderable 
Height. The Aſcent begins from the End of the 
Bridge, where what is firſt worth Notice, is, a Paſ- 

ſage h for People on Foot, cut deep in the Rock, 
- - aſcending with convenient Flights of Steps at proper 
--- Diſtances, much reſcmbling, as Travellers have ob- 
ſerved, the Aſcent of Mount Calvary in Feruſalem. 
On the South of this Paſſage, opens a large Cave i in 
the Rock, remarkable here for being the Repoſitory 
of excellent Beer: At the Entrance of this ſtands a 
Lion rampant, carved in Stone, and within is a large 
Tun containing above Five Hogſheads. 

The Air of this Place is excceding healthy, and, 
for ought I know, may vie even with that of Mont- 
pelier ieſelf. It is certain, we have very few con- 
ſumptive People amongſt us, ſo that as it is preſer- 
vative to the Natives, in all Probability it might be 
reſtorative to Strangers. However, we have this 
Convenience from the Varicty of Situation k, that if 


b About 160 Yards in SY , 
In Length 33, in Breadth 27 Feet. 
Dr. Hollins, an eminent Phyſician in Shrewsbury, Father to the 
late Dr. Hollins, Phyſician to his preſent MajzsTy, made it his 
Obſervation, That when any Epidemical Diſtempers were abroad, 
Bridgnorth was ſooner freed from them than any other Place that he 
knew. The fame hath been ſince confirmed by the Obſervations of 
Dr. Antony Weaver, now an ingenious Phylician in this Place. 
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the Air in the upper Patt of the Town be too fine 


and ſharp for our Conſtitutions, we may ſoon remove 
into the Lower, where it is much ſofter, and by that 
means poſlibly find Relief, and continue till Old Age 


in its natural Courſe carries us to the Grave. In ſhort, 
many of the Inhabitants here live to very advanced 


Years, there being many Inſtances of thoſe that have 


exceeded an Hundred l. 


IN. B. There are three old Hatters now living (1739) in the Pa- 
riſh of Sz. 2 Magdalen, and bidding fair for an Hundred each, 
8 


whole preſent Ages, being computed together, make ſome what more 
than 257 Years. mo eee eee 
= 


* „ ** 


. Fn 
A Table of Births and Burials for 12 Years, in the © 
Pariſh of St. Mary Magdalen, which contains 
about 520 Families ; and of St. Leonard, contain- 
taining about 550 Families; which, allowing Five 
to each Family, amounts to 2600 Inhabitants in 
the Pariſh of St. Mary, and to 2750 in the Pariſh 
St. Leonard; in all 5350, e 
In the Pariſh of In the Pariſh of 
St. Mary Magdalen. „ 
VCC Births. Burials. 
119. Sm. Por. 1737. 68. 100. Sm. Por. 
J. © oe 
74 . 1729. $4 78. 
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77 . 1734. 64. 90. 
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32. 1736. 79. 39. 
%%% 1, 7. 36. 
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a Total Increaſe 88. 
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Sepulchral Tumuli upon Morfe near Bridgnorth, in 


the County of Salbp, ſuppoſed to be Daniſh. 
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Faſt and Weſt Sides North and South Sides 
36 Yands Jong. _ - © ©- - $3 Tas 1008, 


In July 1740. I obſerved upon Morfe the Tumuli 


as repreſented above, where the Soil is a ſtrong Gra- 


vel. Montfaucon in his Antiquities tells us, that the 


old C:mbr zm were wont to throw up Heaps of Gra- 


1 Old Inhabitants of Denmark. 


vel 


L 13% 1: — 5 


; vel upon their Graves; and that the more remarkable; 
the Perſons were, the larger were the Tumuli over 
them, I therefore imagined, that this might poſſibly 
be a Burying- place of the Dames, who, I think, tis 
generally owned, were Deſcendants of thoſe People. 
For Satisfaction, I cauſed the middle and largeſt Tu- 
mulus to be dug through from North to South (See 
aa in the Figure), ſuppoſing by that Method I muſt 
crols the Site of any Body that might have been laid 
there. We dug about Seven Feet deep, even to the 
ſolid Rock, without meeting wirt any thing remark= 
able, but an iron Shell, in Shape of a (mall Egg, with 
a round Hole at one End, but ſo cankered and 
decayed, that it caſily broke. into fmall Pieces; this 
we judged to have wh the Boſs of a. Sword. How- 
ever, upon viewing the Trench that-we'had dug, we 
perccived upon the Welt Stde"a Hottow itt tire Cra. 
vel, which, upon Trial, extended horizontally Four 
or Five Peet; and under this Hollow (See bb in the 
Figure) we found one of the lage Yertebre: of the 
Loins, with its Proceſles pretty perfca, but throughly : 
petrified ; and, upon — <a Seanth; ſeveral Portions 
- Bones, all Alike, petrified; but, ſo diſghiſed, that 
wie could not diſcoyer to what Part of the Body they 
belonged. We afterwards opened one of the leſſer 
Tumuli (See cc in the Figure), and found what is 
thought to be the Os Sacrum, and) many other ſmall 
pieces of Bones, in à petrified State. It was great 
Odds that we/ had found notlüng iat: all q but Nature! 
favoured us, by preſerving, ſome. few: Tokens. of An- 
tiquity. During this Search, the People were much 
alarmed, and flocked to the Place in- great Num- 
bers, expecting, I prefurncs: ta have ſecs, Wonders; 
TG but 
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1742. 
Thorndon ſome of the moſt terrible Thunder Jever 
heard; and, indeed, by the Effects of it, L have Rea- 


my Park, which ſtand aboùt Forty or 
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but being diſappointed, they ſoon ſpread a Report 
over the Country, that by a Diſcovery made by ſome 
antient Writings, we dug there for Treaſure, by 
which we were greatly enriched : To prevent the 
further Concourſe of the People, c. we were glad 


to fill up the Trenches, and leave the other Tumuli 


unexamined. 


Fr 


N. B. The Middle Tumulus is about Nine Yards i in Diameter, and 


the leſſer about _ Yards each at ihe Plain. 


4 ; 


vil. Par of. 4 3 fron the Rig by Hows 


' Robert James Lord Petre, F. R. 85 to Martin 


Folkes, Eſq; P. R. S. concerning ſown extra- : 


ordinary | Effects of Lightning. | 


Read June 24 N Tueſday Morning, between Three 


and Four &Clock, we had at 


| 


ſon to conclude, that it was very near us, as well as 


by the Noiſe, to which I really think no other Thun- 


der I ever yet had any Notion of, could be compared. 
It has beat down a Chimney at a Farm-houſe juſt by, 
and the Lightning has alſo ſtruck Two large Oaks-in 
Fifty Feet 
apart. In one of them 1 do not obſerve any thing 
much different from other Trees which 1 have before 


ſeen, ſtruck with Lightning; the only thing that 


ſeems remarkable, iS, that the greateſt Damage ap- 
pears 


8 1k Ks ſtreet, Yume: 24. 1742. 
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pears to be done to the Eaſt Side of the Tree, al- 
though it is certain, that the Storm all came from the 
South-Weſt. This Tree is extremely ſhattered, and 
ſplit from the Top to the Bottom; and on the South- 
Weſt Side, juſt by the Root, there is a large Hole 

made in the Ground, about Six or Seven Inches Dia- 
meter, and about a Foot or Fifteen Inches deep. 
But in the other Tree, I think, there is ſomething 
more particular; for there, without ſhattering or ſolit- 
ting'the Tree in the leaſt, or ſo much as diſturbing 
a ſingle Branch, although there are a great many 
upon it, the Lightning has taken off the Bark about 
Five Inches wide, in a complete ſpiral Line, from 
about Forty Feet high, down to within about a Foot 
of the Ground, where the Width diminiſhes to about 
Two Inches, and ſo goes quite off: In the Centre 
of theſe Five Inches, it has entered the Wood about 
' Three-fourths of an Inch deep, and about an Inch 
and half wide: This Hollow it has in great part 
cleared out intirely, and the reſt is left hanging, like 
Pieces of broken or untwiſted Ropes; this ollow 
alſo diminiſhes near the Ground, and dies quite out 
exactly at the Ground: The ſpiral Line is exactly 
regular, and goes juſt once round the Tree, or but 
very little more, and, as near as I can obſerve, is ex- 
actly of an equal Width all the Way. The Surface 
of the Bark of both the Trees is remarkably touched 
for about Ten Feet from the Ground, as if it were 
ſhot all over with Small-ſhot, each of which ſeems 
to have taken off little Scales or outſide Pieces of the 
Bark, from an Inch and half or Two Inches broad 
and long, to a quarter of an Inch. I will add no 
more, than only to wiſh, that this Account may prove 


any 


[ 
U ! CET | 
+" 
© U 
* 
4 } þ 
4 
1 
F F oY 
N., k 
I = 
. 1 
1 
| 
i. 
1 4* 
1 77 
1 
» . 
N 
* 
4 1 4 
. * 
4 1 
« re 
Ll ; 
\ . 
=_ 
+ 
i n ' : 
ſ 1 
i 
p 0 . 
* . 
l 4 
4 EE _ 7 
EY 
ö 4. * 
* Ml . 
JP "4 7 
f 
4 j LS . 
0 = N 
f *T. 
* 4 * 1 
14 
1 4! - 1 
7 . 1 
5 
« #1 
b bl bh 
, C IT. ; 
* | 
pi : 
= "s. \ 1 
T1398 | 
4 ' 
? | - * 
= I b ö 
4 ' " 
ö 9 i 4 
. 
N * 
+ N 
mo 
l . 
- 4 
[ P41 


| N 


the common Clocks, a Globe of Light, ſomewhat 
larger than the horizontal Full Moon, and as. bright 


[138] 


any thing new or agreeable to you, to deſire you to 


excuſe the great Hurry. in which it is wrote, and to 
aſſure you, chat! am very ſincerely, 
a SIX, 


Tour faithful 
Humble der ant, 
Petre. 
N. B. Effects of Lightning, like this, were obſerved by Sir John 


Clark. See — . No ++ p 235. 


IX. An — of a Mieter ſrew at Peckham, 


Dec. 11. 1741. 2 Tho. Milner, M. D. 


Read june 24. ND Ecember 11. 1741. at Seven Mi- 


nutes paſt One in the Afternoon by 


as the Moon appears at any time while the Sun 1s 


above the Horizon, inſtantaneouſly appeared, in a 


blue clear Sky, about the S. S. E. moving towards 


the Eaſt with a continual equable Motion, and leaving 


behind it a narrow Streak of Light, whiter than the 


Globe itſelf, throughout its whole Courſe. Towards 


the End it appeared leſs than at the Beginning of its 
Motion ; and within Three, or at moſt Four Seconds, 
it ſuddenly vaniſhed. Its apparent Velocity was nearly 


equal to half the Velocity of thoſe uſual Meteors 
commonly called falling or ſhooting Stars : This may 


be thought an indeterminate way of expreſſing its 
Velocity, as thoſe falling Stars vary in the Swiftneſs 
of their Motions; but if ſuch be underſtood as have 

a 


[139]. 

a mean Velocity, between the ſwifteſt and the loweſt, 
it expreſſes, in the beſt manner J can think of, the 
apparent Vclocity of its Motion. | 

The narrow luminous Streak remained very diſtin& 
after the Globe was gone; and gave a fair Oppor- 
tunity for taking the Elevation of this Phenomenon 
above the Horizon, at the Beginning and End of its 
Motion, c. had there been proper Inſtruments 
ready at hand: This not being the Caſe, I gueſſed the 
Elevation of the Globe, when it firſt appeared, was 
near 30*: But ſome Days after, being exactly in the 
ſame Situation as when I ſaw this Meteor, I took the 
Elevation of a ſmall Cloud, which appeared to be in 
the ſame Place, with a Quadrant of T wo Feet Radius, 
and found it to be but 20* This luminous TraQ, or 
Path, ſeemed a Right Line, not quite parallel, but Tz 
little inclined to the Plane of the Horizon, vig. 
higheſt towards the Eaſt. It was at firſt very narrow, 
and pointed at each Extremity; but ſoon grew broader, 
and within 20 Minutes after the Appearance, which 
was the laſt time I ſaw any thing of this Affair, it 
appeared exactly like a long bright rare Cloud, diſ- 
continued in two Places, above three times its firſt 
Breadth, and a little more inclined to, and elevated 
above the Horizon, than it was immediately after 


the Motion of the Globe. 


7 "of „ Thomas Milner. 


. X. Some 


- _—— 7 
— — 
o I 


— &. PM _ 
= ** 2 f - _— a * * g 4 . 
« — — = : 22 2 
— 2 N w * - Of = » . = mn = = 88 4 N 2 * 2 X = a , = py — - 
* : p * - * — p U — = - — = - 
* 2 2 —— — — 45x 2X00 Þ NK 2 , * py Ing — = = I — = = — K w 6 = * — 
52 ” "I — — — 4 * * N * 2 3 225 — 
— - ü — - * -- A F 2 — = » 2 2 2 1 — —. 
, — — — 4 2 _ — 2 ys N - he: whos i b © ® 274 K i= n — . _— - \ 
- -- * 2 — — - 4.4 —_ — — m LS — - _ 
4 = 28 = -% Sw . »* — TY 2 —— < - = — 
: E * * _ =- — wal - - þ — 4 
9 - . : - — 
* - " * pry . f 1 1 8 1 4 1 bo 
- — " >, © © W= * 2 2 . - Wn - -—» 0 - — a} a- 8888 1 * 4 * 0 = 4 = —_ ——— * — — 
- e r — Oo Ln Crr ro ca 4 - : — —— — I bp a + — 2 * 
* rr — — a i * E N 0 r — N 
. — n ſ . - _ * S > * 1 a + —_ þ I a 
7 — 1 A vs . a K * a be * Ws. 2 
— p - * 2 * — 22 on A - 4 - „ —＋ 2 4 — — — — — = — — _ = - + ——_ — = — — . = \ 
- - G — : — 3 — — pos Py 5 — a - — . — 7 
- — — — — — - K > ot * 4 * Cs 4% 7" ae ud... - MM. * 0 —— R nc 2. 288 > a. gan — = \ 
2 Y * — hn — r * = a” K a 2 — C _ * — 2 5 * —_ * Y * 4 5 -_ x & N 4 — Fs \ 
* — —_- -— <- - > — : - 3 r — . - % 1 — . [7 — - 
— : 4 
_ - * 1 . . * : - 9 * 0 2 a * of ö * ‚ 


X. Some Conjectures concerning Electricity, 


[ 140 ] 


and 
the Riſe 'f Vapours, by J. T. — 
LI. D. F. R. S. 


| Read June 24. 
— 4 Vis proper firſt to mention by way of 


Preliminary, That Monſ. Du Faye's 


Aﬀertion of Two Sorts of Electricity is found to be 
true by Obſervations and Experiments, vis. That 


Bodies endowed with the Vitreous Electricity repel 


one another, and attract thoſe that have the Reſinous 
Electricity; on the contrary, thoſe that are endowed 


with the Reſinous Electricity repel one another, but 
attract thoſe that have the Vitreous Electricity. 

I ſuppoſe Particles of pure Air to be Electric Bodies 
always in a State of Electricity, and that Vitreous 


Electricity. 


I/#, Becauſe Particles of Air repel « one another 


without touching, as has been deduced from Experi- 


ments and Obſervations. 


24ly, Becauſe, when the Air is 4. tha Glaſs Tube 
rubbed (or only warmed) throws out its Efluvia, 


which the Air drives back to the Tube, from whence 


they dart out anew, and ſo move backwards and 


forwards with a vibratory Motion, which continues 
their Electricity. 


 3dly, Becauſe the Feather made electric by the 
Tube, and darted from it, keeps its Electricity a long 
time in dry Air; whereas, when the Air is moiſt, the 
moiſt Particles, which are nom electric, being attracted 
by the Feather, ſoon make it loſe this Electricity, 
which alſo happens even to the Tube in a little time. 


3 From 


4 


From this Conſideration it will be eaſy to account 


for a famous Experiment of the late Mr. Hauksbee, 
which is this 
Having pumped out all the Air from a Glaſs Globe, 
he cauſed it to turn on its Axis very ſwiftly, by 


means of a Rope with a Wheel and Pully; then rub- 


bing the Glaſs with his Hand during its Motion, there 
appeared a great deal of Light of a purple Colour 
within the Globe, without any Light or Attraction 
obſerved on the Outſide of the Glaſs, which is ob- 
ſerved when the Air has not been pumped out. 


Then turning the Cock ſo as to readmit the Air 
gently into the Globe during its Motion, the Light 
was broken and interrupted, diminiſhing gradually, 
till at laſt it appeared only on the Outſide of the Glaſs, 
where it was accompanied with Attraction. Does it 


not appear to be, that at firſt the external Air by its 


Reſiſtance drives back the Electric Efluvia, which go 
then to the Inſide of the Globe, where there is the 
leaſt Reſiſtance? For we obſerve, that as the Air 


comes in, it repels the Electric Efiuua, that go 
inwards no longer, when all the Air is come in. If 
the Fact be ſo, as the Experiment ſhews, is not my 
Conjecture proved, viz. that the Air is Electrical! 


In the Reverend and Learned Dr. Hales's Vegetable 
Statics, ſeveral of his Experiments ſhew, that Air is 


abſorbed, and loſes its Elaſticity by the Mixture of 
ſulphureous Vapours, ſo that Four Quarts of Air in a 
Glaſs Veſſel will be reduced to Three. Will not this 
Phenomenon be explained by the different EleQri- 
city of Sulphur and Air? The Effluvia of Sulphur, 
being electric, repel one another; and the Particles 
of Air, being alſo electric, do likewiſe repel each 
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LEE. 
other. But the Air being electrical of a Vitreous 
Electricity, and Sulphur of a Reſinous Electricity, the 
Particles of Air attract thoſe of Sulphur, and the 
Moleculæ compounded of them, becoming non- 


electric, loſe their repulſive Force. 

It has for a great while been thought, that watery 
Vapours, that riſe in Air to form Clouds, uſed to riſe, 
becauſe the Water which is of itſelf ſpecifically 
heavier than Air, (being formed into little hollow 
Spherules or Bubbles filled with an Aura, or thinner 


Air than the ambient Air) in this new State made a 
Fluid of little Shells, ſpecifically lighter than the am- 


bient Air in which it muſt riſe. But Philoſophers are 
come off of that Opinion; and ſuch as have impli- 


citly come into it, may find it refuted in the Philo- 


Jophical Tranſactions, Ne 407. 
Now may not this Phenomenon of the Riſe of 


Vapours depend — Flectricity in che following 
manner: 5 


The Air which flows at Top of the Surface of the 
Waters is electrical, and ſo much the more as the 
Weather is hotter. Now in the ſame manner as 
{mall Particles of Water jump towards the electric 
Tube, may not thoſe Particles jump towards the Par- 
ticles of Air, which have much more ſpecific Gra- 


vity than very ſmall Particles of Water, and adhere 


to thera? Then the Air in Motion having carried 


cf ihe Particies of Water, and driving them away as 
oon as it has made them electrical, they repel one 


another, and alſo the Particles of Air. This is the 
Reaſon that a cubicInch of Vapour is lighter than a 
cubic Inch of Air; which would not happen, if the 
Particles of Vapour were only carried off in the In- 


terltices 


©. + | | 
terſtices of Air, becauſe then a cubic. Inch of Air, 1 
loaded with Vapour, would be made ſpecifically 


heavier than an Inch of dry Air; which is contrary A 
to Experiments, which ſhew us by the Barometer; 7 
that Air which is moiſt, or full of Vapours, is always 
lighter than dry Air. 5% ꝶ8.] 


XI. An Account of Margaret Cutting, a youns 1 
Woman, now living at Wickham Market 1 

in Suffolk, awho ſpeaks readily and intel- 11 

. bigibly, though [be has hoſt her Tongue. ” 


Read July 1. 
Hg. 


0 
a7 ww ˖ . 


Brief Account of this young Wo- 
N man's Caſe, in a Letter from Mr. 
Benjamin Boddington, of Ipfwich, Turkey- Merchant, 
to Mr. Henry Baker, F. R. S. was communicated to 
the ROYAL SOCIETY in the Month of February 
laſt, and appeared ſo extraordinary, that Mr. Baker 
Was deſired to make all poſſible Inquiries into the 
Reality of the Fact, and lay before the SocteTY what 
Information he ſhould receive in relation thereto. 
In purſuance of this, he wrote to Mr. Boddington, 
and begged the Favour of him to make the ſtricteſt 
and molt critical Inquiry he was able into this Affair, | 
not only by viewing the young Woman's Mouth, and | 
examining her himſelf, but allo by calling to his | 
Aſſiſtance ſome skilful Gentleman in the Phyſical | 
Way, and any other learned and judicious Perton | 
whom he might judge moſt likciy to contribute to- 
wards diſcovering the real Truth, and detecting any 
Error, Fallacy, or Impoſition. He likewiſe deſired 
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[144] 
they would heedfully obſerve her Manner of ſpeak- 
ing and articulating the Sounds of thoſe Letters and 


Syllables, in the Formation whereof the Apex of the 
Tongue ſeems more particularly needful : And, in 


order to render their Examination more caſy, as well 


as more ſatisfactory, he ſent a Liſt of Letters and 
Sounds, together with ſeveral ſuch Sentences as he 
imagined would be moſt difficult to be pronounced 


without the Help of the Tongue. 


- Mr. Boddington, as ſoon after this as their Affairs 
would give them Leave, prevailed upon Mr. Notcutt, 


a Miniſter, a learned and curious Gentleman, and 
Mr. Hammond, who perfectly underſtands Anatomy, 


to accompany him to Wickham Market, about Twelve 
Miles from Ipſwich, where the young Woman lives; 
whoſe Caſe (after they had inſpected her Mouth, and 
examined her in the ſtricteſt Manner) is ſet forth i in 
the * Certificate ſigned by them all. 


Ipſwich, April 9. 1742. 


W E have this Day been at Wickham Market, to 
ſatisfy our Curioſity concerning Margaret 


Cutting, a young Woman, who, we were informed, 


could talk and diſcourſe without a Tongue. 
She informed us, that ſhe was now more than 
Twenty Years of Age, born at Turnſtal, a Village 


within Four Miles of Wickham Market in Suffolk, 
where ſhe loſt her Tongue by a Cancer [being then 


about Four Years old]. It firſt appeared like a ſmall 
black Speck on the upper Superficies of the Tongue, 
and ſoon eat its Way quite to the Root of it. She was 


under the Care of Mr. Scotehmore, a Surgeon of Sax- 
nund ham, who ſoon pronounced the Caſe incurable : 


How- 
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However, he continued uſing the beſt Means he could 


for her Relief. One Day when he was Syringing of 


it, the Tongue dropped out, and they received it into 
a Plate, the Gitl, to their Amazement, ſaying to her 
Mother, © Don't be frighted, Mamma; twill grow 
c again. It was near a Quarter of a Year after, before 
it was quite cured. 5 

Me proceeded to examine her Mouth with the 
greateſt Exactneſs we could, but found not the leaſt 
Appearance of any remaining Part of a Tongue, nor 


was there any Uvula. We obſerved a fleſhy Excre- 
ſcence on the under Left Jaw, extending itſelf almoſt 
to the Place where the Jula ſhould be, about a 


Finger broad: This Excreſcence, ſhe ſaid, did not 


begin to grow till ſome Years after the Cure: It is by 
no means moveable, but quite fixed to the Parts 
adjacent. The Paſſage down the Throat, at the Place 


where the Uuula ſhould be, or a little to the Right 


of it, is a circular open Hole, large enough to admit 


a ſmall Nutmeg. 885 C 
Notwithſtanding the want of ſo neceſſary an Organ 
as the Tongue was generally ſuppoſed to be, to form 
| a great Part of our Speech, and likewiſe to be aſſiſt- 
ing in Deglutition, to our great Admiration, ſhe per- 


formed the Office of Deglutition, both in ſwallowing 


Solids and Fluids, as well as we could, and in the 


ſame manner: And as to Speech, ſbe diſcourſed as 


fluently and well as other Perſons: do; though we 
obſerved a ſmall Sound, like what is uſually called 
ſpeaking through the Noſe ; but, ſhe ſaid, ſhe had 


then a great Cold, and ſhe believed that occalioned 


it. She pronounced Letters and Syllables very arti- 
culately ; the Vowels ſhe pronounced perfectly, as alſo 
| thoſe 
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thoſe Conſonants, Syllables, and Words, that ſeemed 
neceſſary to require the Help of the Tongue, 
as * d, l, t, u, r, at, al, ath, aſb, cha, la, ta, ja. The 
little Dog did not eat Bread. Touch the Tooth. 
——Try to light the Candle. —— Thrice Thirty- 
three. — Let the large Cat ſcratch the little 
Dog.— The Church. — dot h. Lilly. — All 
thete ſhe pronounced perfectly. She read to us in a 
Book very diſtinctly and plain; only we obſerved, 
that ſometimes ſhe pronounced words ending in ath 
as et. end as emb— ad as eib; but it required a 
nice and ſtrict Attention to obſerve even this Differ- 
ence of Sound. She ſings very prettily, and pro- 
nounced her Words in Singing as is common. What 
is ſtill very wonderful, notwithſtanding the Loſs of 
this uſeful Organ the Tongue, which is generally 
allowed by Anatomiſts, and Natural Philoſophers, to 
be the chief, if not the ſole Organ of Taſte, ſhe diſtin- 
guiſhes all Taſtes very nicely, and can tell the leaſt 


perceivable Difference in either Smell or Taſte, 
We the Underwritten do atteſt the above to be a 

true Account. 5 . 5 
Benjamin Boddington. 
Willam Notcutt, Miniſter. 
William Hammond, Apothecary. 


Mr. Baker received along with the foregoing Cer- 


tificate, by Letter from Mr. Boddington, ſome farther 
Particulars, which he ſuppoſed leis material. —He 
ſays, in her Perſon ſhe is a little thin Body, genteel 


Fr a 


— 2 


* Theſe were the Letters, Sounds and Sentences mentioned by 
Mr. Baker. | 


cnough, 
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enough, a pretty good Face, fair Complexion, with 
= Hair, of a weakly Conſtitut ion, lame on 
one Side, through Weakneſs after a Feyer and the 
Small-pox, which ſhe had laſt Summer. She ſeems 
a well-behaved Girl, and has nothing of a Country 
Mien. She diſcourſes agreeably, very fluently and 
pertinently, has every thing clean and neat about her, 
gets her Livelihood by making Mantuas, and has an 
Aunt in London, named Mary Cutting, who is Houſe- 
keeper to the Dowager _ Rochford in Bond- 
ſtreet. 
He ſays, if ſhe were among Twenty People in a 
Room, he thinks it would be impoſſible for a Stranger 
by any means to gueſs her being the Perſon without 
a Tongue, for ſhe has no odd Motion of her Mouth 
or Lips in Speaking: She ings with an caſy Air, and 
_ modulates her Voice prettily.——He asked her, if 
ſhe did not miſs her Tongue, or find any Inconve- 
nience from the Want of it? She anſwered, No: Not 
in the leaſt ; nor could ſhe imagine what Advantage 
he had in the Uſe of his. He inquired, how ſhe did 
to guide her Food in her Mouth to. eat: She replied, 
very eaſily, ſhe could eat before, on one Side or the other 
as ſhe pleaſed, but could not explain the Manner 
how. He was very obſerving to ſee her eat, but 
could diſcern no Difference from others in the moving 
of her Jaws, or other Motions of her Face, nor in her 
ſwallowing Food, or in drinking ; ſhe did both very 
_ neatly, and had exactly the ſame Motion in her 
Throat as we have in its paſſing down. 

He was apprehenſive the Excreſcence mentioned in 
the Certificate, might, in ſome mcaſure, ſupply the 
Ule of a Tongue; ; but ſhe aſſured him, it never 
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moved in the leaſt, and that ſhe ſpoke as well before 
it began to grow (which was ſeveral Years after the 
Cure); and Mr. Hammond convinced him, by trying 
with their Fingers and a Spoon, that it was quite fixt 
and immoveable.——He obſerves further, that ſhe is 
no ways aſſiſted by a good Set of Teeth; for ſhe has 
but few, thoſe bad, and ſcarce fo high as her Gums.-— 
He asked her, in what Part of her Mouth her moſt 
ſenſible Taſte lay? She ſaid, it was all over alike ; and, 
{imiling, added, She was afraid ſhe was too nice in 
that ; for, if her Butter was not curious, ſhe eat dry 
Brad, 3 
Mr. Boddington, i in another Letter to Mr. James 
Theobald, F. R. S. dated the 14th of April 1742. after 
giving an Account of this young Woman in the Man- 
ner as before, adds, He can recolle&t nothing more, 
except her telling him, that though ſhe was "is to 
| ſpeak from the very firſt loſing of her Tongue, ſhe 
Was not ſo happy as to her Deglutition ; ; for ſhe was 
unable to ſwallow any thing ſolid for many Months 
aſter, without its being minced very fine, and then 
chruſt into her Throat by a Finger : But by degrees, 
| ſhe knows not how, ſhe became able to manage with- 
out that Help, and could eat any thing in the ſame 
manner as other Perſons can.——He adds, That, in his 
own Mind, he thinks the fleſhy Excreſcence is of 
great Service to her, though ſhe cannot make out in 
what manner: That for his own part, he had for- 
merly ſuppoſed it as impoſſible to ſpeak without a 
Tongue, as to ſce without Eyes ; and therefore expects 
many, who ſhall hear this Account, will continue 
Unbelievers, and think he and his Friends are all 
miſtaken, that they do not know what they ſee, and 
that 
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that their Ignorance is the only Ground of their Ad- 


miration. _ 1 
While Mr. Baker was making his Inquiries, he was 

informed, that Mr. John Dennis, Tobacconiſt, in 

Alderſeate-ſtreet, could give him a full and ſatiſ- 
factory Account of this Affair: He therefore applied 

to Mr. Dennis, who aſſured him in a very civil, 
_ candid and intelligent Manner, that he was well ac- 
quainted with Margaret Cutting, having many Years 

ago been carried by a Gentleman to ſee her as a Pro 

digy for being able to ſpeak without a Tongue : That 

he had ſeen her ſeveral times ſince, commonly calling 
on her when he travels that Way, and carrying ſome 
Friend or other with him; and at all theſe times he 

had inſpected her Mouth, and was ſure ſhe had no 

Tongue: And that laſt Summer, in particular, he 

and another went to ſee her: That he would declare 

this under his Hand, and ſhould always be ready to 
atteſt the Truth of it to any Body, or in any Manner. 4 
He likewiſe gave an Account how ſne loft her Tongue, | 
as he had it from her Mother, who died ſome Years _ 1Þ 
ago, and it was ena 5/ above related; and ſaid he | if 
had been told the fame hy. an Apothecary alſo, who 
had her in Hand along with Dr. Scotchmore. 
The Teſlimony of Mr. Dennis, and the Perſon who 
ſaw her with him laſt Summer, is as follows: 


March 20. 1941. 
#5 the dies ſaw Margaret . at 
Wickham Market in Suffolk, in or about June 
lat, and, examining her Mouth, found ſhe had no 
Tongue, and yet me 3 very intelligibly. 

W John Dennis. 


Gabriel Daniells. =! 
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Maat ſaw her in about Two or Three Years after 
her Tongue was loſt, had a full Account of it 

from her 8 heard her then ſpeak, and have 

ſeen and heard her divers times ſince, and heard her 


talk better and better. 


She was under the Care of I Dr. Seotchmore at Sax- 
amn dbun, — | 
John Demi 


r. Dennis (upon Mr. Baker's Inquiry) wrote to 
* * Woman herſelf, acquainting her, that 


many People would not believe it poſſible for her to 


ſpeak without a Tongue, and — ſhe would not 
be aſhamed to give an Account of herſelf under her 
own Hand; in Anſwer to which he received the fol- 


— Letter: * 


To Mr. John Dennis, in n Aldertßate- rect. Cots 
Sir, 


THIS being the firſt oem rhat 1 had to 


anſwer your Letter, I aſſure you, that I have no 


more Tongue in my Mouth than I had when you ſaw 


me laſt, which is hone; but, Thanks be to my Gop, 
I have had the Happineſs to ſpeak ever ſince it came 
out, which was when I was about Four Years old. As 
for my Age now, I cannot rightly tell, but I think I 


am about Twenty-four Years old. I would have 
none ſuſpect the Truth of it; for I have no Tongue, 
and can ſpeak very well, and this is from my own 


Hand. I was not aſhamed to write about myſelf, but 


of my bad Writing. So no more, but I am 


Tour humble Servant, 
Margaret Cutting, 
The 


B 


1 
The Caſe of this young Woman is indeed extraor- 
dinary *; but there are ſeveral Examples of like Na- 


ture to be met with in medical Writers, and thoſe of 


the greateſt Authority; one of which, as it has the 


Atteſtation of a whole Univerſity, cannot be im- 
proper to mention here. Monſieur Drelincourt, a 
very noted Phyſician, tells us, in his Treatiſe on the 
Small-pox, of a Child Eight Years of Age, who had 


loſt his Tongue by that Diſtemper, and was yet able 


to ſpeak, to the Aſtoniſhment of the Univerſity of 
Saumur in France; and that the Univerſity (who 
doubtleſs had firſt carefully examined into the Truth) 


| had atteſted it, by drawing up a particular Account 


of the Fact, that Poſterity might have no room to 


doubt concerning the Validity "of it. The Account 
is to be met with at large, in the Third Volume of 
the Ephemerides Germanicæ, under the Title of 


Asgloſſoſtomographia. 


Tulpius too makes mention of a Man who had the 


Misfortune to have his Tongue cut out by the Turks, 
and yet, after Three Years, could ſpeak very diſtinQly. 
He ſays, he went himſelf to Yeſop, a Town in Hol- 


land, to be ſatisfied of the Truth of it, and found it 
to be as it was reported. Nay, he does not ſo much 
as mention any Defect in his Speech, but aſſures us, 
that he could pronounce thoſe Letters which depend 
upon the Apex of the Tongue, even the Conſonants, 


very articulately. And this Caſe is ſtill the more 
worthy Attention, becauſe the Patient could not 
ſwallow even the leaſt Quantity of Food, unleſs he 
thruſt it into he it Cee Pee by mcans of his Finger. 
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* N. B. All the original papers are in the Repoſitory of the Royal 
= if 


Society. 
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Ik we go back to earlier Times, the Emperor 
Juſtin, in Cod. Tit. de Off: Pref. Præt. Af. lays, he 
had ſeen venerable Men, qui abſciſſis radicitus Linguis, 
penas miſerabiliter loqu & ntur, whoſe Tongues having 
been cut out by the Roots, they miſerably SPOKE, or 
complained, of the Puniſhmentsthey had ſuffered. And 
again, Nonnullos alios, quibus Honorichius Vanda- 
lorum Rex Linguas radicitus preciderat, loquelam 
tamen habuiſſe integram, that ſome others, whoſe 
Tongues Henorichias, King of the Yandals, had cut 
out by the Roots, yet perfettly retained their Speech. 
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XII. A remarkable Conformation, or Luſus 
Naturz, in a C Bild; by C. Warwick, ur- 


Leon, in Truro, Cornwall. 

Read July i. A BOUT April 1 1741. one Sarah 
"OO A Allen, of the Pariſh of St. Blazy, 
near Truro, having been married near Four Years, and 
Mother of Two Children, well-formed and living, 3 
was brought to- bed of my preſent Subject, but of TV 
remarkable and preternatural a Conſtitution, as muſt 
render its whole Life inevitably miſerable, the Par- 


ticulars whereof, from my repeated Obſervations, we - 


as follows: 

The Umbilicus is nearly in its natural Site, but 
ſomewhat large and prominent, having more the 
Appearance of a Tumour, than the ordinary irregular 
Shape of that Organ. 

Immediately below this Umbilicus, is a large fun- 


gous Excreſcence, nearly the Size of a ſmall Egg, but 
{ſomewhat 
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tomewhat depreſſed, of a ſiery Aſpect, and exquiſitely 
ſenſible, The Surface is 3 being campoſed 
of divers Granulations or ſmall Lobes of Fleſh; and the 
Baſis of it I could not well diſcover, my Endeavours 
being attended with much Pain and Difficulty ; how- 
ever, from the branchy Top of it, I am inclined to 
think it ſomewhat pendulous. 

Beneath, adjoining to this Fungus, is another pretty 
large Excreſcence, neither ſenſible nor ſpongy, as the 
former, but of a ſolid uniform Contexture. Its Pro- 


jection from the Abdomen is about One-third of an 
Inch, and, was there a Section made parallel to its 


Baſis, it would be of an Elliptical Figure. In Shape 
and Dimenſions it ſomewhat reſembles the Glans 


Membrane, and has a ſmall Indenture in the Top of 
it, but it is not fo large, and has no Aperture in it. 

_ Suſpended to this Glans, like the Omentum to the 
Ventricule, is a large Membrane of a ſemilunar Fi- 
gure, looſe, flexible, and, when turned up, capable of 


covering ſome Part of it. Its Texture nearly reſembles 


that of the Præputium, or is ſome what thicker. There 
is likewiſe a ſmall Cord or Frænum, which ariſing 


from the Circumference of this Membrane, and bi- 


ſecting the above Glaus, terminates under the Fum— 
gus. About half an Inch below this Membrane, is a 


Wrinkled Extuberance reſembling a Scrotum, but of 


an uncertain Magnitude, great or mall, as the Deſcent 


of the Infant's Inteſtines, which having broken their 


natural Confines, form an unſeemly Roll from one 
Inguen to the other. Its Situation is about the upper 
Edge of the Os Pubis, which, in examining this Part, 
I Head greatly deficient, and I am apt to believe, 
from 


Penis, its Surface being covered with the fame fine 
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from the great Chaſm which I perceived there, ic 
muſt be intirely wanting. 
The next thing to be obſerved is the Anus. I 


found the Situation of this Part more forward than 


uſual, at leaſt by Two Inches; and, if my Conjectures 


its Courſe nearly through the Chaſm of. the Os 
Tubs. 


Beſides all theſe Inconveniencies, to complete the 


Child's Miſery, there is a perpetual Diſtillation of 
| Urine from ſome unſeen Paſſages under the Fungus, 


exciting by its Acrimony, every Moment, Pains and 
Excoriations. 

| Toconclude : Its Sex is ſo imperfect, and obſcurely 
repreſented, that it received no Baptiſm till Four 


Months after it was born ; when its Parents, flatter- 
ing themſclves that Nature might take a Turn ſome 


time or other for the Child's Advantage, gave it an 


Appellation applicable to either Sex, as Time and 
Circumſtances ſhould require. 


Truro, April 41. 1743. 


Explanation of the Figure e 


A. Umbilicus. D. Glans. C. Anus. 
B. Fungus. E. Membrana. H. Franum. 
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oO ſo that the ſame Star may then appear through 


. 
I. 4 true Copy of a Paper found, in the Hand 
' Writing of Sir Iſaac Newton, among the 
Papers of the late Dr. Halley, containing a 


Deſcription of an Inſtrument for obſerving 
_ the Moons Diſtance from the Fixt Stars at 


Sea. 


; Read at 4 


IN the annexed Scheme, 2 2R& de- 


Meeting of the FS | ; 
Royal E notes a Plate of Braſs, accurately di- 
October 28, © © vided in the Limb D 9, into De- 


OE grees, + Minutes, and =: Minutes, 


by a Diagonal Scale; and the ? Degrees, and 2 Mi- 
nutes, and 5; Minutes, counted for Degrees, Minutes, 
and z Minutes. N . 
A, is a Teleſcope, three or four Feet long, 
fixt on the Edge of that Braſs Plate. EE” 


SE, is a Jpeculum, fixt on the ſaid Braſs Plate per- 
pendicularly, as near as may be to the Object. glaſs of 
the Teleſcope, ſo as to be inclined 45 Degrees to the 
Axis of the Teleſcope, and intercept half the Light 


which would: otherwiſe come through the Teleſcope 


to the Eye. ER _ 
CD, is a moveable Index, turning ahout the Centre 

C, and, with its fiducial Edge, ſhewing the Degrees, 

Minutes, and*+ Minutes, on the Limb of the Braſs 


Plate ; the Centre C, muſt be over-againſt the 


Middle of the Speculum G. 3 
H, is another Speculum, parallel to the former, 
when the fiducial Edge of the Index falls on ood 00! 


0 the 


_ 


L 156 , 
the Teleſcope, in one and the ſame Place, both by 
the direct Rays and by the reflex d ones; but if the 
Index be turned, the Star ſhall appear in two Places, 
whoſe Diſtance is ſhewed, on the Braſs Limb, by the 
Index. 

By this 8 the Diſtance of the Moon from 
any Fixt Star is thus obſerved: View the Star through 
the Perſpicil by the direct Light, and the Moon by 
the Reflext (or on the contrary) ; and turn the Index 
till the Star touch the Limb of the Moon, and the 
Index ſhall ſhew upon the Braſs Limb of the Inftru- 
ment, the Diſtance of the Star from the Limb of the 
Moon; and though the Inſtrument ſhake, by the Mo- 
tion of your Ship at Sea, yet the Moon and Star will 
move together, as if they did really touch one another 
in the Heavens; ſo that an Obſervation may be made 
as exactly at Sea as at Land. 
And by the ſame Inſtrument, may be obſerved, 
exactly, the Altitudes of the Moon and Stars, by 
bringing them to the Horizon; and thereby the Lati- 
tude, and Times of Obſervations, may be determined 
more exactly than by the Ways now in Uſe. | 
In the Time of the Obſervation, if the Inftrument 
move angularly about the Axis of the Teleſcope, the 
Star will move in a Tangent of the Moon's Limb, or 
of the Horizon ; but the Obſervation may notwith- 
ſtanding be made exactly, by noting when the Line, 
deſcribed by the Star, is a * to the Moon's 
Limb, or to the Horizon. 
To make the Inſtrument uſcful, the Teleſcope ought 
to take in a large Angle: And to make the Obſerva- 

tion true, let the Star touch the Moon's Limb, not on 
the Outſide of the Limb, but on the Inſide, 


II. The 


[1597] 


l. The Effects of Cold together with Ob- 
ſervations of the Longitude, Latitude, and 
Declination of the Magnetic Needle, at 
Prince of Wales's Fort, upon Churchill 
River in Hudſon's Bay, North America ; 
by Capt. Chriſtopher Middleton, F. R. S. 


Commander of His MAJESTY" s Ship 
5 1741- 2. 


| Read Od. 28. Y Obſerved, that the Heres, Rabbets, 
Fa Foxes and Partridges, in September, 
and the venting of October, changed their native 
Colour to a ſnowy White; and that for Six Months, 
in the ſevereſt Part of the Winter, I never ſaw any 
but what were all white, except ſome Foxes of a 
different Sort, which were grizzled, and ſome half 
red, half White. 5 

That Lakes and ſtanding Waters, which are not 

above 10 or 12 Feet deep, are frozen to the Ground 
in Winter, and the Fiſhes therein all periſh, 
Vet in Rivers near the Sea, and Lakes of a greater 
Depth than 10 or 12 Feet, Fiſhes are caught all the 
Winter, by cutting Holes through the Ice down to 
the Water, and therein putting Lines and Hooks. 
But if they are to be taken with Nets, they cut ſeyeral 
Holes in a ftrait Line the Length of the Net, and 
paſs the Net, with a Stick faſtened to the Head- line, 
from Hole to Hole, till it reaches the utmoſt Extent ; 
and what Fiſhes come to theſe Holes for Air, are 
thereby entangled in the Net; and theſe Fiſh, as ſoon 
X 2 | as 


[138] 


as brought into the open Air, are inftantaneouſly 


frozen as ſtiff as Stock-fiſh. The Seamen likewiſe 
freſhen their ſalt Proviſions, by cutting a large Hole 


through the Ice in the Stream or Tide of the River, 
which they do at the Beginning of the Winter, and 
keep it open all that Seaſon. In this Hole they put 


their ſalt Meat, and the Minute it is immerſed under 
Water, it becomes pliable and ſoft, though before its 


Immerſion it was hard frozen. 


Beef, Pork, Mutton, and Veniſon, that are killed at 
the Beginning of the Winter, are preſerved by the 


Froſt, for Six or Seven Months, intirely free from 


Putrefaction, and prove tolerable good eating. Like- 


wiſe Geeſe, Partridges, and other Fow], that are killed 


at the ſame time, and kept with their Feathers on, 
and Guts in, require no other Preſervative but the 


Froſt to make them good wholſome eating, as long 


as the Winter continues. All kinds of Fiſh are pre- 
ſerved in the like manner. 

In large Lakes and Rivers, the Ice is „» 
broken by impriſoned Vapours; and the Rocks, 
Trees, Joiſts and Rafters of our Buildings, are burſt 


with a Noiſe not leſs terrible than the firing off a 
great many Guns together. The Rocks which are 
ſplit by the Froſt, are heaved up in great Heaps, leaving 
large Cavities behind; which I take to be cauſed by - 
: impriſoned watery Vapours, that require more Room, 
when frozen, than they occupy in their fluid State. 
Neither do I think it unaccountable, that the Froſt 

ſhould be able to tear up Rocks and Trees, and ſplit 


the Beams of our Houſes, when I conſider the great 
Force and Elaſticity thereof. If Beer or Water is left 


in Mugs, n Bottles, nay in Copper Pots, though 
they 


L 591 
they were put by our Bed- ſides, in a ſevere Night they 
are ſurely ſplit to pieces before Morning, not being 


able to withſtand the expankyc Force of the incloſed 
Ice. 


The Air is filled wich n Particles of Ice, 


very ſharp and angular, and plainly perceptible to the 


naked Eye. I have ſeveral times this Winter tried 


to make Obſervations of ſome celeſtial Bodies, par- 
ticularly the Emerſions of the Satellites of Fupiter, 


with reflecting and refracting Teleſcopes; but the 


Metals and Glaſſes, by that Time I could fix them to 
the Object, were covered a quarter of an Inch thick 


with Ice, and thereby the Object rendered indiſtinct, 


fo that it is not without great Difficulties that any Ob- 
ſervations can be taken. 


Bottles of frong Beer, Brandy, frong Brine, Spirits 

of Wine, ſet out in the open Air for Three or Four 

Hours, freeze to ſolid Ice. I have tried to get the 
Sun's Refraction here to every Degree aboye the 


Horizon, with Elton s Quadrant, but to no Purpoſe, 


for the Spirits froze almoſt as ſoon as brought into 


— 
The Froſt is never out of the G how deep 


we cannot be certain. We have dug down 10 or 


12 Feet, and found the Earth hard n in the Two 
Summer Months; and what Moiſtare we find Five or 
Six Feet down, is white like Ice. 


The Waters or Rivers near the Sea, where the 


Current of the Tide flows ſtrong, do not freeze 
above Nine or Ten Feet deep. 


All the Water we uſe for Cooking, Brewing, & c. 
is melted Snow and Ice; no Spring is yet found tree 


from freezing, though dug never ſo deep down. All 


Waters 


- 
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Waters in-land are frozen faſt by the Beginning of 
October, and continue ſo till the Middle of May. 
The Walls of the Houſe we live in are of Stone, 

Two Feet thick, the Windows very ſmall, with 
thick wooden Shutters, which are cloſe ſhut 18 Hours 
every Day in the Winter. There are Cellars under 
the Houſe, wherein we put our Mines, Brandy, ſtrong 
Beer, Butter, Cheeſe, &c. Four large Fires are made } 
in great Stoves, built on purpoſe, every Day: As 4 
foon as the Wood is burnt down to a Coal, the Tops 7 
of the Chimneys are cloſe ſtopped with an Iron Co- 
ver: This keeps the Heat within the Houſe (though 
at the ſame time the Smoke makes our Heads ake, 
and is very offenſive and unwholſome); notwith- 
ſtanding which, in Four or Five Hours after the Firc 
is out, the Inſide of the Walls of our Houſe and Bed- 
places will be Two or Three Inches thick with Ice, 
which is every Morning cut away with a Hatchet. 
Three or Four times a Day we make Iron Shot of 24 « oh 
Pounds Weight red-hot, and hang them up in the [3 
Windows of our Apartments.. I have a good Fire 
in my Room the major Part of the 24 Hours, yet all 
this will not preſerve my Beer, Wine, Ink, &c. from 

freezing. 

For our Winter Dreſs we make uſe of Three Pair 

of Socks of coarſe Blanketting or Duffield for the 

Feet, with a Pair of Deer-skin Shoes over them; Two — 
Pair of thick Engliſb Stockings, and a Pair of Cloth F 
Stockings upon them; Breeches lined with Flannel; a 
Two or Three Engliſh Jackets, and a Fur or Leather 

Gown over them; a large Beaver Cap, double, to 

come over the Face and Shoulders, and a Cloth of 
Blanketting under the Chin; with Yarn Gloves, and 
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a large Pair of Beaver Mittings hanging down from 
the Shoulders before, to put our Hands in, which 
reach up as high as our Elbows; yet notwithſtandin 
this warm Cloathing, almoſt every Day, ſome of the 
Men that ſtir abroad, if any Wind blows from the 
Northward, are dreadfully Song ſome have their 
Arms, Hands and Face bliſtered and frozen in a terrible 
manner, the Skin coming off ſoon after they enter 
a warm Houſe, and ſome have loſt their Toes. Now 
their lying-in for the Cure of theſe frozen Parts, brings 
on the Scurvy 1 in a lamentable manner. Many have 
died of it, and few are free from that Diſtemper. E 
have procured them all the Helps I could, from the 
Diet this Country affords in Winter, ſuch as freſh 
' Fiſh, Partridges, Broths, c. and the Doctors have 
uſed their utmoſt Skill in vain; for I find nothing 
will prevent that Diſtemper from —_—_ mortal, but 
Exerciſe and ſtirring abroad. 
Coronæ and Parhelia, commonly called Halo s, 
and Mock- Suns, appear frequently about the Sun and 
Moon here. They are ſeen once or twice a Week 
about the Sun, and once or twice a Month about the 
Moon, for Four or Five Months in the Winter, ſeveral 


Coronæ of different Diameters appearing at che ſame 
time. 


[ have ſeen Five « or Sin parallel Corone e concentric 
with the Sun ſeveral times in the Winter, being for 


the moſt part very bright, and always attended with 
Parhelia or Mock-Suns. The Parhelia are always 


accompanied with Coronæ, if the Weather is clear; ad 

continue for ſeveral Days together, from the Sun's 
Riſing to his Setting. Theſe Rings are of various Co- 
lours, and about 40 or 50 Degtees in Diameter. b 
5 : ED ———@ 
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| "The frequent Appearance of theſe Phenomena in 
this frozen Clime ' ſeems to confirm Deſcartes's 
Hypotheſis, who ſuppoſes them to proceed from Ice 
ſuſpended in the Air. 
The Aurora Borealis is much e ſcen here than 
in England; ſeldom a N ight paſſes in the Winter 
free from their Appearance. They ſhine with a ſur- 
priſing Brightneſs, darkening all — Stars and Planets, 
and covering the whole Henfiſphere : Their tremulous 
Motion from all Parts, the Beauty and Luſtre, are 
much the ſame as in the Northern Parts of Scotland 
and Denmark, &e. 
The dreadful long Winters here may almoſt be 
compared to the Polar Parts, where the Abſence of 
the Sun continues for Six Months; the Air being 
perpetually, chilled and frozen by the Northerly | 
inds in Winter, and the cold Fogs and Miſts ob- 
ſtructing the Sun's Beams in the ſhort Summer we 
have here; for notwithſtanding the Snow and Ice is 
then diſſolved in the Low-lands and Plains, yet the 
Mountains are perpetually covered with Snow, and 
incredible large Bodies of Ice continue in the adjacent 
Seas. If the Air blows from the Southern Parts, the 
Air is tolerably warm, but very cold when it comes 
from the Northward, and it ſeldom blows otherwiſe 
than between the North-caſt and North-weſt, except 
in the Two Summer Months, when we have, for the 
major Part, light Gales between the Eaſt and the 
North, and e 
The Northerly Winds being ſo extremely cold, is 
owing to the Na ee of high Mountains, 
whoſe Tops are 1 covered with Snow, 


which ercccdingiy chills the Air paſling over them. 
The 
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and Miſts that are brought here from the 


The Fogs 


Polar Parts, in Winter, appear viſible to the naked 


Eye in Icicles innumerable, as ſmall as fine Hairs or 
Threads, and pointed as ſharp as Needles. Theſe 
:Icicles lodge in our Cloaths, and if our Faces or Hands 

be uncovered, they preſentiy raiſe Bliſters as white as 
a Linen Cloth, and as hard as Horn. Yet if we imme - 
diately turn our Backs to the Weather, and can bear 
our Hand out of our Mittin, and with it rub the 
bliſtered Part for a ſmall time, we ſometimes bring 
the skin to its former State: If not, we make the beſt 
of our Way to a Fire, and get warm Water, where- 
with we bathe it, and thereby diſſipate the Humours 
raiſed by the frozen Air; otherwiſe the Skin would 
be off in a ſhort time, with much hot, ſerous, watry 
Matter.coming from under along with the Skin; and 
this happens to ſome almoſt every time they go 


abroad * Five or Six Months in the Winter, ſo 
extreme cold is the Air when the Wind blows an 


thing ſtrong, 
Now I have obſerved, that whe it has been ex- 
treme hard Froſt by the Thermometer, and little or 
no Wind that Day, the Cold. has not near fo ſenſibly 
affected us, as when the Thermometer has ſhewed 
much leſs freezing, having a brisk Gale of Northerly 
Wind at the ſame time. This Difference may per- 
haps be occaſioned by thoſe ſharp-pointed Icicles be. 
fore-mentioned ſtriking more forcibly in a windy 
Day, than in calm Weather, thereby penetrating the 
naked Skin, or Parts but thinly covered, and cauſing 
an acute Senſation of Pain or Cold: And the fame 
Reaſon; I think, will hold good in other Places; for 


ſhould the Wind blow Northerly any thing hard for 
\ 4 — 


_ - 
many Days together in Expland, the Icicles that 
would be brought from the Polar Parts by tlie 
Continuance of ſuch a. Wind, though impercep- 
tible to the naked Eye; would more ſenſibly affect 
the naked Skin, or Parts but ſlightly. covered, than 
when the Thermometer has ſhewn a greater Degree 
of freezing, and there has been little or no Wind at 
. ] JJJßfß iis Japon OM 
It is not a little ſurpriſing to many, that ſuch ex- 
treme Cold ſhould be felt in theſe Parts of America, 
more than in Places of the ſame Latitude on the 
Coaſt of Norway; but the Difference I take to be 
occaſioned by Wind blowing conſtantly here, for 
Seven Months in the Twelve, between the Notth- 
caſt and North-weſt, and paſling over a large Tract 
of Land, and exceeding high Mountains, &c. as be- 
fore- mentioned. Whereas at Drunton in Norway, 
as I obſcrved ſome Years ago in wintering there, the 
Wind all the Winter comes from. the North and 
North North-weſt, and croſſes a great Part of the 
Ocean clear of thoſe large Bodies of Ice we find here 
perpetually, At this Place we have conſtantly every 
Year Nine Months Froſt and Snow, and unſufferable 
Cold from October till the Beginning of May. In 
the long Winter, as the Air becomes leſs ponderous 
towards the Polar Parts, and nearer to an Mquili- 
brium, as it happens about One Day in a Week, we 
then have Calms and light Airs all round the Com- 
paſs, continuing ſometimes 24 Hours, and then back 
to its old Place again, in the ſame manner as it 
happens every Night in the Meſt-Indies, near ſome 
of the Iſlands, - 5 


The 
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The Snow that falls here is as fine a8 Duſt, but 
never any Hail, except at the Beginning and End of 
Winter. Almoſt every Full and Change of the Moon, 
very hard Gales from the North. 

The. conſtant Trade Winds in theſe Northern 
Parts I think undoubtedly to proceed-from the ſame 
Principle, which our learned Dr. Halley conceives to 
be the Cauſe of the Trade Winds near the r. | 
and their Variations. 

„ Wind, fays he, is moſt propeitly defined to be 
9 the Stream or Current of the Air; and where ſuch 
Current is perpetual and fixed in its Courſe, it is 
** neceſſary, that it proceed from a permanent and 
ce unintermitting Cauſe, capable of producing a like 

c conſtant Effect, and agreeable to the known Pro- 

c perties of Air and Water, and the Laws of Motion 
of fluid Bodies. Such an one is, I conceive, the 
Action of the Sun's Beams upon the Air and Wa- 
< ter, as he paſſes every Day over the Oceans, conſi- 
te dered together with the Nature of the Soil and 
« Situation of the adjoining Continents. I ſay, 
e therefore, firſt, That according to the Laws of 
* Statics, the Air which is leſs rarefied or expanded 
% by Heat, and conſequently more ponderous, muſt 
<« have a Motion towards thoſe Parts thereof which 
ee are more rarefied, and leſs a to bring it to 
« an Equilibrium, &c. ” 

Now, that the cold denſe Air, by reaſon of its 
great Gravity, continually preſſes from the Polar Parts 
: rowards the Equator, where the Air is more rarcfied, 
to preſerve an Equilibrium or Balance of the At- 
moſphere, I think, is very evident from the Wind 
in thoſe frozen Regions blowing from the North and 

| a North- 
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North weſt, from the Beginning of Otrober until 
May; for we find, that when the Sun, at the Begin- 

ning of June, has warmed thoſe Countries to the 

Northward, then the South caſt, Eaſt and variable 

Winds continue till October again; and I do not 
doubt but the Trade Winds and hard Gales may be 
found in the Southern Polar Parts to blow towards 

the Equator, when the Sun is in the Northern Signs, 
from the ſame Principle. 

The Limit of theſe Winds from the Polar parts, 
towards the Equator, is ſeldom known to reach be- 
yond the zoth Degree of Latitude; and the nearer 
they approach to that Limit, the ſhorter is the Con- 
tinuance of thoſe Winds. In New- England it blows 
from the North near Four Months in the Winter; 
at Canada, about Five Months; at the Danes Settle- 
ment in Streights Davis, in the 6 zd Degree of Lati- 
tude, near Seven Months; on the Coaſt of Norway, 
in 64, not above Five Months and a half, by reaſon 
of blowing over a great Part of the Ocean, as was 
before mentioned; for thoſe Northerly Winds con- 
tinue a longer or ſhorter Space of Time, according 
to the Air's being more or leſs rarefied, which may 
very probably be altered ſeveral Degrees, by the 
Nature of the Soil, and the Situation of the en, 
ing Continents. pl 
Ihe vaſt Bodies of Ice we meet with in our Pas. 
ſage from England to Hudſon's-Bay, are very ſur- 
priſing, not only as to Quantity, but Magnitude, and 
as unaccountable how they are formed of ſo great a 
Bulk, ſome of them being immerſed 100 Fathom or 
more under the Surface of the Ocean; and a Fifth or 
Sixth Part above, and Three or Four Miles in Cir- 
| cumference. 
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cumference. Some Hundreds of theſe we t ſomerinies 
ſee in our Voyage here, all in Sight at once, if the 
Weather is clear. Some of them are frequently ſeen 
on the Coafts and Banks of Newfoundland and Neu- 
gland, though much diminiſhed. - 
hen I have been becalmed in FHudſor's-Streights 
for Three or Four Tides together, I have taken my 
Boat, and laid cloſe to the Side of one of them, 
ſounded, and found 100 Fathom Water all round it. 
The Tide floweth here above Four Fathom ; and I 
have obſerved, by Marks upon a Body of Ice, the 
Tide to riſe and fall that Difference, which was a 
Tertainty of its being aground. Likewiſe, in a le 
bour in the Iſland of NReſolution, where I continued 
Four Days, Three of theſe Iſles of Ice (as we call them) 
came aground. I ſounded:along by the Side of one of 
them, quite round it, and found 32 Fathot Water, 
and the Height above the Surface but 10 Vards; an- 
other was 23 Fathom under, and the perpendieular 


Height but Nine Vards above the Water. 


L can in no other manner account for the Aggre- 
gation of ſuck large Bodies of Ice but this: All along 
the Coaſts of S$rreights Davis; both Sides of Bafin - 
Bay, Hudſon's-Streights, Anticoſb, or Labradbre, the 
Land is very high and bold, and 100 Fathoms, or 
more, cloſe to the Shore. - Theſe Shotes have many 
Inlets or Fuirs, the Cavities of which axe filled up 
with. Ice and Snovij by the almoſt perpetual Winters 
there, and frozen to the ' Ground; increaſing: for Four, 
Five, or Seven Years, till a kind of Deluge or Land- 
flood, which commonly happens in that Space of 
Time throughout thoſe Parts, breaks them looſe, and 
launches them into the Streights or Ocean, where hey 
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and. chills the Air to that Degre 
Nant Increaſe: to the large Iſles: by the Seas waſhing 
againſt them, and the perpetual wet Fogs, like ſmall 
Rain, freezing as they ſettle upon the Ice; and their 
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are driven about by the variable Winds and: Currents 


in the Months of June, July, and Auguſt, rather in- 
creaſing than diminiſhing in Bulk, being ſurrounded 


(except i in Four or Five Points of. the Comp 


aſs) with 


ſmaller Ice for many Hundred Leagues, and Land 


covered all the Vear: with Snow, the Weather being 
extreme cold, fot the moſt part, in thoſe Summer 


Months. The ſmaller Ice that almoſt fills the Streights 
and Bays, and covers many Leagues out into the Ocean 
along: the .Coaſt, is from Four.to Ten Fathom thick, 


e, that there is a con- 


being ſo deeply immerſed under Water, and ſuch a 


ſmall Part above, prevents the Wind's having much. 

Power to move them: For though it blows from the 
zarter near Nine Months in Twelve, 
and conſequently thoſe Iſles are driven towards a 
warmer Climate, yet the progreſſive Motion is wo 
flow, that it - muſt take up many Years before they 


North- weſt 


can get Five or Six hundred Leagues to the South- 


the 


ward; Lam of Opinion ſome Hundreds of Years are 
required; for they cannot, I think, diſſolve before 
they come between the 5oth and 40th Degree of La- 
titude, where the Heat of the Sun conſuming 


upper Parts, they lighten and waſte in Time: Yet. 


which will ſo continue as long as it pleaſes the A u- 


there is a perpetual Supply from the Northern Parts, 


THOR of all Beings to kcep things in their Preſent 


State. 


F 
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Ob- 


Ra 
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Wi wath ions "of the Longitude, Latitude, r. 
the Declination of -the Magnetic Needle, 4 
Prince of Wales . Fort, Churchill-River, ; 


„Haring obſcryed the apparent. Time 7 
"of an Emerſion of Jupiters firſt $a-( 
tellite at Fort- Churchill, on Saturday ** 
the 20th of March laſt 1741-2. at? 

I find the ſame Emerſion happened ) 
at London, by Mr. Pounds Tables, ( 
compared with ſome Emerſions _— 

A obſerved.] in E ng tend. near the fame, at 


Whence 1 hoary Diner of 3 
Meridians, between rr Churchill and: ” a0 
London, comes out 5 es „ FEW oft et of 
Which converted into R of F 
the Equator, gives for the Piſtance of 04? 

2 the ſame Meridians - fairs» 


Wherefore, -Gnce: 8 Time at 3 Was W in 
Denomination than that at Churchill, it follows that, 
according to this Obſervation, Churchill is 94 De- 
grees 50 Minutes, in Longitude Weſt of London. 

I took ſeveral. other Obſervations, which ' agreed 
one with another to leſs than a Minute, but this 1 

look upon as the moſt diſtinct and beſt. | 
5 The Obſervation was made with a . 15 Foot 
refracting Teleſcope, and a Two Foot Reflector of 
Gregory's Kind, having a good Watch of Mr. Gra- 
ham's that I could depend 1 upon; for I have frequent 
Opportunities of diſcovering how much its Vari- 
ation amounted to, and conſtantly found its daily 
— ths Dc. 


LS 
Deviation or Error to be 1 Secands too ſlow x by 
Which means it was as ufer fu) to me for all Purpoſes, 
as if it had gone moſt conſtantly true without any 
2 This Watch I kept in my Fob in the Day, 
and in Bed in the Night, to preſerve it from the Se- ; 
verity of the Weather; for 1 obſerved, that all other 1 
Watches were ſpoiled by the extreme Cold. 
Il have found, from repeated Obſervations, a 4 Me- 
thod of obtaining the true Time of the Day at Sea, 
by taking Eig ht or Ten different Altitudes of the 
Sun or Stars, when neat the Prime Vertical, by Mr. | 
Smith's or Mr. Hadley's Quadrant, which I have 
practiſed theſe Three or Four Vears paſt, and never 
found from the Calculations, that they differed one 
from another more than 10 or 15 Seconds of Time. 
This Certainty of the true Time at Sea is of greater 
Uſe in the Practice of Navigation, than may appe * 
at firſt Sight 5 for you thereby not only get the —— 
riation of the Compaſs without the Help of Altitudes, — 
but likewiſe the Variation of the Needle from me 
true Meridian, every time the Sun or Star is ſeen to 
tranſit the fame. Alſo having the true Time of Day or 
Night, you may be ſure of the Meridian Altitude of 
the Sun or Star, if you get a Sight 15 or 20 Minutes 
before or after it paſſes the Meridian; and the Latitude 
may be obtained to leſs than Five Minutes, with ſe- 
veral other Uſes in Aſtronomical Obſervations; as the 
Refraction of the Atmoſphere, and to allow for it, 
by getting the Sun's apparent Riſing and Setting, 
which any body is capable of doing, and from thence 
you will have the Refraftion. 
If we had ſuch a Teleſcope contrived as Mr. Smith 
recommends to be uſed on Shipboard at Sca, now 


We can have an exact Knowledge of the ttue Time of 
| the 


. 
the De ot Night from the above Inſtruments and a 
good Watch, I hope we ſhould be able to obſerve the 
Eclipſes of the firſt Satellite of Fupiter, or any other 
= Phenomenon of the like Kind, and thereby find the 
4 Diſtance of Meridians, or Longitude at Sea. 
| The Variation of the Magnetical Needle, or Sea- 
| Compaſs, obſerved by me at Churchill in 1725. (as 
in No 393. of the Philoſophical Tranſactions for the 
Months of March and April 1726.) was at that Time 
North 21 Degrees Weſterly, and this Winter 1 have 
carefully obſerved it at the ſame Place, and find it no 
more than 17 Degrees, ſo that it has differed about 
One Degree in Four Years; for in 1738. I obſerved it 
here, and found its Declination 18 Degrees Weſterly. 
I have carefully obſeryed, and made proper Allow- 0 
ance for the Sun's Declination and Refraction, and 
find the Latitude here to be 58 Degrees 56 Minutes 
North: But in moſt Parts of the World, where the 
Latitudes are fixed by Seamen, they are for the mold 
part falſly laid down, for want of having regard to 
the Variation of the Sun's Declination, which, com- 
puted at a diſtant Meridian, when the Sun is near the 
Equator, may make a great Error in the Sun's riſing, 


. 


and ſetting Azimuths, &c. 1 1 


Theſe things I thought proper to take Notice of, 

: as they may be of Service to Navigators, and the Cu- 

1 _ rious in Natural Inquiries. U 

The foregoing Relation having been given by * Middleton to 

the late worthy Preſident of the RovAL. Socik rv, Sir Hans Sloane, 
Bart. he was pleaſed to communicate the fame to the SociE Tv, and 
at the ſame time, as the ſurviving Truſtee of the late Sir Godfrey Copley, 
to nominate Capt. Middleton to receive this Year the Prize Medal, 
given annually by the RoyaL SociETY, in Conſequence of Sir Goa- 
frey's Benefaction; and the fame was accordingly preſented to the 

Captain on St. Andrew's Day laſt, 1742. | 
i III. The 
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III. The Report of the Committee of the 


17 42. 


mittee are of O 
Charge is not 
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ROT ALSO CIE appointed to examine 
ſome Queſtions in Gunnery. 


. 


Read Nov. 4. 1&7 urin having propoſed * - Two 
Queſtions in Gunnery to be ex- 


amined, the nod... was pleaſed to —_ a Com- 
mittee for that Purpoſe. 


The Queſtions were, 


1. Whether all the Powder of the Charg e be fired, 
before the Bullet is ſenſibly moved from its "Plate 1 
2. Whether the Diſtance to which the Bullet is 
thrown, may not become greater or leſs, by changing 


the Form of the Chamber, though the Charge of Powder 
and all other Circumſtances continue unchanged ? 


At the Meeting of the Commfttee it was propoſed 


to divide the Firſt Queſtion into Two Parts. 


1. Whether all the Powder of the Charge be fired ? 
2. Whether all the Powder that is fired, be fired 


before the Bullet is ſenſibl wy moved from its Place? 
As to the Firſt Part of the Firſt Queſtion, the Com- 


1 that all i, Powder Us the 
re 


They found their Opinion upon the following Ex- 


. periments: : 


Pieces of Paper uſed for Hangings were e laid cloſe 
together upon the Ground, to the Breadth of Ten 
Feet, in the Line of a Fowling-picce, between it and 
a Frame of Ten Feet ſquare, covered over with Paper. 
Upon pointing the Piece towards the Middlc of the 
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Frame, 
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Frame, and d; iſchargin "g it ſeveral times with and wit h- 
our Ball, ſome Powder was always collected, but 
mixed with a great deal of Dirt. 3 

It is however to be obſerved, that in Two Experi- 
ments made the 22d of July, near the Artillery- 
Ground, before the Preſident and ſome of the Fellows 
of the SOCIETY, with a finer ſort of Powder, in a 


Barrel of Three Feet Nine Inches in Length, and 
Thtee-fourths of an Inch Bore; with Twelve Penny- 
weight of Powder the Firſt time, and Twenty-four 
Penny- weight the Second time, without Ball or 
Wadding, no Powder could be found ſcattered. on 
the Paper laid before the Piece, nor ſticking to a 
Diſtance” of about Ten Feet, againſt 
which the Piece was pointed. But when the lame 
Powder was fired in a ſhort Barrel of Five Inches Two- 
tenths of an Inch in the Chace, either with or without 


Board at the 


Ball, ſome Quantity of Powder was always collected. 


Other Experiments were afterwards made before. 


the Committee, by ring. 2 Fowling- piece charged 
with Five Penny-weight of Powder, againſt a Shezr 


of whited-brown Paper, at the Diſtande of Two or 


Three Vards; the Paper was found pierced with ſe- 
veral Hundred Holes, and the Jags' of the Paper ap- 
peared on the Backſide. In a ſecond Trial with Ten 


Penny- weight, the Paper nad more Holes in it. A 


thitck Trial was made with Five' Penny-weight of 
Powder and Ball, and then few Holes appeared i in the 


Screw-barrel Piſtol, with a Charge of One Penny- 
weight two Grains of Powder and a Ball, ſeveral 
Holes were found in the Paper *. — 


* That the Paper in theſe Experiments was pierced by the unfired 
Powder, appears, becaule ſeveral Grains were found lying behind the 
Frame, to which the Paper was fixed, and ſome few ſtuck in the Paper. 


£23 But 


Paper. In a fourth Experiment made with a ſhort 
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But the Irregularities in this manner of collecting 
the Powder unfired, giving reaſon to ſuſpect, that ſome. 
Powder eſcaped Sideways, heyond the Paper laid to 
receive it, it was propoſed to have a Machine made, 
which being cloſe every- where but at the End where, 
the Muzzle gf the Piece was to be placed, might there- 
by hinder the Powder from being diſſipated. Such a 


Machine was contrived by Mr. Ellicot, and by him 


in Shape like a truncated quadrangular Pyramid; at. 


the ſmaller End was a Board to receive the Shot, and 


the Four Sides of the Machine were covered with 
thick Paper ſtrongly paſted together, and ſo prepared 
as to prevent its taking Fire. This Machine, ſupported 
by Props, was placed upon one of its Angles, the Car- 
riage for fixing the Barrels was R= cloſe to the 


greater Baſe, which was leſt open. The Reſult of, 


the ſeveral Experiments were as follows: 
The Three firſt Experiments were made with 


One Penny. weight Twenty Grains. 


WH. > j * l N 
Piece, and with Twelve Penny-weight Charge, with+ 


out Ball. The Quantities of Powder collected were 


Four Penny-weight Eighteen Grains; Four Penny- 
weight Two Grains and an half; and Four Penny- weight 
% PV 
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the Weighn of the Ball as 2 and the 


Twelve Grains; One Penny - weight Nine Grains; and 


| The W 
Experiments 


of an Inch in: the: or 5 the Charges uf Powder, and 


TTY 


The next Three Trials were with the-ſame Piece; 
the Charge Six Penny-weight, with a Ball weighing 
One Ounce Four. Penny-weight, being a Mixture of 
Lead and Tin, and fitting the Piece cxaQly,. 
The Quantities of Powder collected each time were 
reſpectively, One Penny-weight Five Grains; One 
Penny- weight Fiye Grains; and One Fenny-wright 


Eleven Grains. 


The laſt „ with the ſame Piece, 
were made, with a_ Charge of Twelve: Penny- weight, 


Quantities of 
Powder collected, were found to be One Penn y-weight 


One Penny- weight Eight Grains and an half. 
aqdingy lect in all theſe and the following 


Were of thick Leather cut Tant to fr 5 
the Bore o the Piece. 1 


The Committee then procceded to xtnioe what 
Alteration might atiſe from a greater Length of Chace. 
The Experimęnts in this Gaſe werd made with 4 Barrel 
Three Fot Nine Inches int Fength, and Three Durths 


Weight; of leaden Balls were: before.. 
In the Eirſt Three Experiments with' Six. Penny- 


weight Charge, without Ball, the Quantities of Powder 
colleged were ThregGning: Nins:Grains:;.and Wine 


Grains, reſgeQively...7 locthe Eheternext Expeinicnts; 


with. Ewglye;Pengy-weight: Charge, withous Ball; atlio 
Quantities of 


Powder collected were Thirteen Grains; 
Nine Grains; and Sixteen Grains- and an half. The 


Three following Experiments were with Six Penny- 
weight Chargg had 4 Ball. The Powder colleQcd 
Way LING Sean, Ihre Grains; and:Two! Grains. 
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The laſt Br. erĩments were made Wirk Twelve penny⸗ 
veiglit CHarge and Ball, as before; the Quantities of 
Powder collected from Two Diſcharges were reſpeckive· 
ly, Two Grains; and Feut Grhins and an half. The 
Frame being | broke, + (hit "Experiment could not be 
made. BIO 711 #121; +4 1 & Wok 

The Powder collected after the ſeveral Diſcharges; 
was put into ſeparate Boxes; it ſeemed much bruiſed, 
andimixed with Dirt! *Yer- ſeverat of the Parcels be- 
ing tried, fired wir htilk Exploſions; ànd Tome of the 
Powder collected from-the? xperimetits: with the ſhotr 
Barrel, amounting te Six Penny- weight Sixteen 


Grains, being put into the long Barrel, ind fired with 


Ball, went off with: a firong Report; and't the Ball 
pierced theDeal-board; at the End of the Frame, and 


Sy 


7 to receive the Balls. 


Some Gentlemen, preſent at a Experiments, 
: at the 
open End of- the Frame; the ſhort 'Batrel' Was fired 
of Poder and Ball, a8 

Quantities 
found, after. Three Diſcharges, were ſeverally, One 
N Penny- want Two Grains, 5 nden, Grains; 3 and Fifteen 


fuſpeaing that Part of the Powder might eſcape 


with Twelve'Penny-weight 
before; through a vety large Funnel; the 


If! 


Grains. I _ 
| Whereas upon * che Funndl, vd üncharg. 


Gtains was collected, agreeabiy to former Experi- 

ments; it ſcems that the Funncl had a like Effect as 

lengthening the Piece. 

Some Experiments were alſo made with the * "uy 
rel, filled up with Lead, ſo as to leave but Three Inches 

and Three-fourths of an Inch for the Chace; the Piece 


being 


penetrated Two Inches deep inte an Elri-plank placed 


ing the Piece, as before, Ohe penny weight Eleven 


being then Ind with TwelveP 


but Two Inches Eight-tenths for the Chace, and 


ſhort Piece of Five Two-tenths of an Inch Chace, the 
Charge Twelve Penny: weight and Ball, as before, the 


the 


One Penny. weight Seven Grains and an half; One 
Penny-weight Six Grains; and One Penny- weight 


examined: The Weight of the Slugs and Quantities 


m1] 


enny-Weight of Pow- 
der and Ball, as before; the Surface of; the Ball was but 
Eight-tenths of an. Inch within the Mouth of the Piece, 


and the Powder collected, after Three Diſcharges, was 


reſpectively, Two Penniy-weight Two Grains; -One 


Penny- weight Seventeen Grains; 3 and One Penny- 


weight Eleven Grains. 


The Barrel being further filled up, 0 as to leave 


charged as before, the Ball riſing about One: fifth of an 
Inch beyond the Mouth of tlie Piece, the Powder 
collected, after the Diſcharge, was Two penny: weight 
Six Grains. Upon a Second Trial, the Ball being as 


much within the Mouth, One Penny- weight Sten 
Grains was collected. And at the Third Trial, the Ball 


being level with the Mouth, TWO dd weight Sin 
Grains werei again found. 


The Committee alſo cinſed ſoit: Experiments as 


be made of the Effect of a Tuch holę near the Fore- 


part of the Charge. They found upon diſcharging the 


Touch-hole being near thoForc-part of the Pewder; 
Quantities of Powder, ſeverally collected, were 


Four Grains. And upon a Diſcharge made with a 


little more Powder, which filled the Barrel exactly to 
the Edge of another Touch- hole, the former being 


ſcrewed up, the Quantity. collected was One Penny- 


weight Nine Grains. 


The Effect of firing with heavy Slugs was alſo 


5 
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of Powder collefted; weie as follows; the Charge in 
the- ſhott Barrel being Twelve Penny. weight: 


Diſcharge. Weight of Slugs. | Powder collected, 
Ounces, du. 28. _ der. 8. 
I. 51 2. 18 13. 1 ih 8 55 

II. 1 br * 11 14. 1 17. | 
1x1 KS 


0 ä $6... o. 13. 
5 5. . : ). O. 8 2. 


The Powder uſed in all theſe Experiments, made 
. before the Committee, was preſcnted to them by. 
Mr. Waltan, and is ſuch as bi makes for the King's. 
Service. To aſcertain as nearly as poſſible, that the 
Powder had not undergone any conſiderable Altera- 
tion by Damps or otherwiſe, a Standard Experiment 
| was previouſly made at every Meeting, with the ſhort 
Barrel charged with Twelve Penny-weight of Powder, . 
and with a Ball of Twenty-four Penny-weight ; and the 2 
Quantity of Powder collected was from One Penny- 
weight Eight Grains, to One: Penny-weight Twelve 
Grains ; which is as great a Regularity as can. well be 
expected. This Powder of Mr. Walton being /ifted, 
and divided into a fine. and a large Sort, the follow- = 
ing Diſcharges were made with Twelve — ; | 
of each, and Ball as uſual: 1 


— * 


Diſcharges with Powder collected. 
fine Powder. | dwt, „ 1 
JVC 45 : 
„„ * s * 21. 5 
=—_ "ER © | 


In this Third Experiment the Buller, not being ſo 
*> exactly turned as the others, Was rammed down with 
gteat Force. 5 


— 0 2 
a * IO 
5 dd o 


freſh Powder „ 
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Diſcharge with Powder collected. 
lane Powder.  _ „ unt. gr. 
YE. C13: . 
11 . 16. 
4 || | NOTE. „ Bo 21. 


And the Powder being "bruiſed in a Mortar, and 
ſifted through a Lawn Sieve, the Charge and Ball be- 
ing as before, what was collected after Three Diſ- 


charges, was One Penny-weight Ten Grains, One 


Penny-weight Eight Grains, and Seventeen Grains. 
Mr. Watſon having had two Parcels of Powder de- 


livered to him, the one freſh, and the other collected ; 
after Diſcharges with Ball, gave an Account of the 


Quantity of Nitre he had ſeparated from them, vi. 
Separated from Nine . of ** . gr- 


Nitre | . * 6. | 2. 
 Reſiduum . 


5 1 „„ on 
From Nine Penny - weight of 83 5 


= collected after having been N tut. Ar. 
with WA 


Nitre „ an * 
. Reſiduum 2. 15. 
PR | : Sand, Oc. ; o. 11. 


1 3 
Twelve Grains of the Powder gathered and put into 


ſeparate Boxes, after firing with Ball out of the ſhort 


Piece, as before-mentioned, being fired in the ex- 

hauſted Receiver, ſunk the Mercurial Gage from 

Twenty-nine Inches One-tenth to Twenty- three Six- 
A a tenths. 
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tenths: And the ſame Weight of freſh Powder being 
fired in the ſame manner, ſunk the Gage to Twenty- 


two Inches Three-feurths z the Difference being &> 


or 2 of an Inch. | e 
| From theſe - fag 2 the Committee are of 
Opinion, that the Firſt Part of the Firſt Queſtio n, We- 


ther all the Powder of the Charge be fired ? is ſuffici- 
early. determined in the Negative. 


As to the Second Part of the Firſt Queſtion, Whe- 


= ther all the Powder that is fired, be fired before the 
Bullet is ſenfibly moved from its Place ? the. Com- 


mittee are of Opinion, That the Bullet is ſenſibly 5 
moved from its Place, before all the Powder that 16 


fired, has taken Fire. 
This, indeed, has not been Aridi by any direct 
Experiment, but ſeems a Conſequence of the Deter- 


mination of the Firſt Part of the Queſtion, that the - 


Whole of the Charge 1 is not fired. 


For tet it be conſidered, that from the Moment 
any Part of the- Powder within the Barrel takes Fire, 


the Flame of the Powder already fired is always con- 
tiguous to ſome Part of the Powder as yet unfired ; 
and conſequently ſome Part-of this laft muſt be con- 


| tionally toning Fire, ſo long as any unfired Powder 


Powder: cannot be over, till all the Ea Ber- Powder is 
driven out of the Gun : But before any Part, how 


ſmall ſoever; of the unfired Powder is driven out of 


the Gun, the Bullet which lies between the Charge 


and theMuzzle, muſt neceſſarily have been driven out 


of the Gun. Therefore the firing of the Powder is 


not over, or all the Powder that is fired, is not fired, 


till after the Bullet is ve out of the Gun. And 
con- 
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conf quently the Bullet muſt be ſenſibly moved from its 
Place, . all the Powder that is fired, has taken Fire, 
As to the Second Queſtion, Whether the Diſtance 
#0-vhich the Bullet is thrown, may not become 
greater or leſs, by-changing the Form of the Chamber, 
though the Charge of Powder and all other Cireu 2 
Hantes continue unchanged? 

The Committee are of Opinion, That the Chenge 


of the Form in the Chamber, will produce a Change 


of the Diſtance to which the Bullet is thrown. Their 


Opinion is grounded upon the following Experiments, 


in which the longeſt Chamber of cans Capacity ore 
the Ball fartheſt. 


Three braſs Chambers were made, whoſe Depths 


were reſpectively Three Inches; one inch and Half; and 


Three - fourths of an lnch; ſo turned as to fit the Cham- 
ber of Mr. Hauksbee's Mortar ; eaeh of theſe Chambers 
contained, when full, One Ounee Trey of Powder. 


The Ball was of Braſs, weighing Twenty-four Pound 


Six Qunces and an half AORTA, that! is, — 


The Ball touched the Powder of the Charge i in al 
theſe Experiments. With the Firſt Chamber of 
Three Inches deep, the Elevation of the Mortar being 
Forty-five Degrees, the Ranges at * different Trials 


were found to be, 
5 Hot. | Chains. Links. 


JT — 752 Feet: 
II. 5 = __ 
TS 3 G37. 
IV. 11. 10. 733. 


Sm 14 8 11 3 _ 15 Grains and : an 1 half 
Troy, equal to 1 Pound Avoirdupois. 


Aa 2 5 


4. = 

In the Second of theſe Experiments, the braſs 
Chamber, not being ſufficiently thruſt home before 
the Diſcharge, was by the Violence of the Powder 
driven in fo, that'it could not be got out again without 
the Help of an iron Screw, and a vaſt Force a pplied 
to iron Wedges. This was doubtleſs the Caſe 
of the great Irregularity obſerved in this Caſe. The 
mean Diſtance, collected from the other Three Experi- 
ments, is nearly 741 Feet. 
Then Three Diſcharges were made with the Cham: 


ber Three-fourths of an Inch deep, with Ball, Powder | 


and Elevation, as before. The Ranges were, 

Shot. Chains. Links. © 
So. Ge 466 Feet nearly. 

V 463. 

URL” dies Wo 


The mean Diſtance to which the Ball was thrown - 


in theſe Three Experiments is 464 Feet. 
The Chamber One Inch and an half deep, 


other Two, the Ranges Were "_ to be very irre- 
gular, being 25 238 


Shot. Chains. Links.” 70 
4 10. 40. or nearly 686 feet. 
II. * 6. 598. : 
= $2 . „ 7 


The laſt Shot, falling ſo much ſhort, may be aſcri 
bed to the Damp, it deing late in. the e when 
it was fired. 

That Moiſture greatiy weakens the Effect of Pow- 
der, is commonly known ; and the Committee found 
by an Experiment, That Powder dried by means of a 
Phial in Ba/neo, and put warm into the Chamber, 

threw 


was alſo 
tried; but this not fitting the Mortar ſo well as the 


4 
1 
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1 
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threw the Ball twice as far as the ſame Quantity of 


Powder taken out of the ſame Barrel, before it was 
dried. 


IV. An Account of a Meteor ſen near - Holkane 
in Norfolk, Aug. 1741. tranſmitted to 
tbe ROYAL, SOCIETY by the Right Hon“ 
Thomas Lord Lovell, F. R. S. 


| Read — ner n John Walker, and if 
- others of Lord Lovells Plough- 
men, being at Plough about the Middle of Auguſt 1741. 
on a fair Day, at Ten o Clock in the Morning, ſaw on 
a Heath about a Quarter of a Mile from them, a Wind 
like a Whirlwind, come gradually towards them, in 
a ftrait Line from Eaſt to Weſt. It paſſed through the 


Field where they were at Plough, tore up the Stubble Ou 
7 in the ploughed Ground, and alſo the Graſs beſides 8 
: the ſame, for Two Miles in Length, and Thirty Yards 
; in Breadth. When it came to ſome Cloſes at the To 


8 
of a riſing Ground called Ferrybuſb- -Cloſes, Philip 


Henning, and others, who were houghing Turneps, 

| 3 ſaw it appear like a great Flaſh or Ball of Fire. After 
; having ſeen the Wind come into the Cloſes, Robert - 

„ May was in a Cottage where he lives by a Road-ſide, 

2 at the Bottom of the Park, about a Furlong down-hilt 


j from the Cloſe, when one of his Children about Six 
1 Years old, who was playing at the Door, cried our, 
- That Ferrybuſb-Cloſes were on Fire; on which he went 
? out to look, but ſaw no Fire, only a terrible Smoak, 
#3 and heard ſuch a Noiſe as Fire makes when a Barn is 
—— — burning. 


[184 ] To. 
barning. He then faw the Wind come from the 
Cioſts in the ſame manner as before- mentioned, 
making a terrible Noiſe, like that of a violent Fire, 


alſo like Carts over ſtony Ground, 1 che Road and by 


© f 1 „ de d.. i 7 © Av a —_— —— 


his Houſe, tearing up the Stones in the Road, and tore 
up a Rank of Pales, and: ſprung ſeveral of the Poſts ont 
of their Places, and carried a pewter Plate that ſtood 
on the Outſide of the Window, about Forty Yards from 
the Houſe ; and a large Box-cover about an Inch and 
half thick and Four Feet ſquare, and crof-barred, 
which he covers his Birds with, was carried away much 
further, and torn all to pieces; and the Gravel! flew 
about, and alſo the Flint-ftones like Feathers. It alſo 
broke down ſome of Mr. Knotts's Fences, and fright - 
ened the Cattle in a terrible manner. And, man is 
moſt remarkable, that every-where elſe but in this 
Place, the Weather was clear and fine, and no Sign 


of any Storm or Diſturbance whatſoever. About a 

Quarter of an Hour after, Philip Henning, and Two of 1 
his Partners, Turnep-houghers, who were at Work 7 
about Two Furlongs off, came to the ſaid Robert May, © 4 


and told him, thes's were glad to ſee him alive; for they 
expected, that he and his Family, Houſe and all, had — 
been deſtroyed, having ſeen the Fire go that Way, 3 I 
heard a Noiſe, as if the Houſe had been demoliſhed. 5 
Robert May ſmelled a moſt terrible Smell of Sulphur, 
both 1 and after the Wind paſſed him, and heard 
the Noiſe a great while after ſeeing the Smoak, before 
he ſaw the Wind, an Hedge intercepting his Sight. 
He ſays it moved ſo ſlowly forward, as to be near 
Ten Minutes in coming — the Cloſes to the 


Houſe. N _ 
V. An 
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8 1 of the Prop portions of the 
V. agu and French Meaſines and Weights, 
, the Standards of the ſame, nu at the 
ROYAL SOCIETY. 


|OME curious Gentlemen both of 
the Royar, Soctery of London, 
and of the RST AL ACADEMY of SCIENCES at Paris, 


thinking it might be of good Uſe, for the better com- 
paring together the Succeſs of Experiments made in 


England and in France, propoſed ſome time ſince, 
that. accurate Standards of the Meaſures and Wei ohts 


of both Nations, carefully examined, and mode to 
agree with each other, might be laid up and preſerved 
in the Archives both of the Rorar Socizrr here, 


and of the Royar ACADEMY of SCIENCES at Paris : 


Which Propoſal having been received with the general 


Approbation of both thoſe Bodies, they wete there- 


upon pleaſed to give the neceſſary Directions for the 
bringing the fame into Effect. In conſequence of 


which, Mr. George Graham, Fellow of the Royar 
- SOCIETY, did, at their Deſire, procure from Mr. Jo- 


nathan. Sion, Inſtrument-maker in Beaufort-Build- 
ings, Two ſubſtantial- braſs Rods, well planed and 


ſquared, and of the Length of about 42 Inches each, 
together with Two excellent braſs Scales of Six Inches 


each, on both of which one Inch is curiouſly divided 
by diagonal Lines, and fine Points, into 500 equal 


Parts: And upon each of the Rods Mr. Graham did, 
with the. greateſt Care, lay off the Length of Three 


Engl fob Feet, from the Standard of a Yard ”ou in the 
Tower 


1863 
Tower of London. He alſo at the ſame time directed 
Mr. Samuel Read, Scale and Weight-maker near 
Alderſgate, to prepare, in the beſt manner he could, 
'Two lingle Troy Pound Weights, with Two Piles of 
the ſame. Weights, decreaſing from Eight Ounces to 
One Quarter of an Ounce reſpectively, Two Parcels of 
the leſſer correſponding Weights, that is to ſay; from 
Five Penny- weight to half a Penny-weight, and Grain 
Weights from Six Grains to One-fourth of a Grain; 
together with Two ſingle Avoirdupois Pound Weights: 
All which, when made, were carefully examined, and 
found to agree ſufficiently with each other. Things 
being thus provided, the Two braſs Rods, one of the 
Six-inch Scales, and one Set of all the Weights, were 
ſent over to Paris, one of the Rods to be returned, 
and all the other Particulars, to be preſented for their 
Uſe, to the RorAL AcaDEMY of SCIENCES there: 
Who, upon Receipt thereof, deſired the late Mon- 
 freur Du Fay, and Abbe Nollet, both Members of the 
ACADEMY, and alſo Fellows of the RoyYaL SOCIETY, 
to ſee the Meaſure of the Paris Half-toiſe, contain- 
ing Three Paris Feet, accurately ſet off upon both 
the braſs Rods, in the like manner as the Length of 
the Engliſh Yard, containing three Exgliſb Feet, had 
already been ſer off on the ſame: After which thoſe 1 
Gentlemen returned over one of the Rods to the | 
RoYAL SOCIETY, together with a Standard Weight 1, 
of Two Marcs, or Sixteen Parzs Ounces, accompanied 
with a Proceſs Verbal, or Authentic Certificate from 
the proper Office, of the due Examination thereof. 
The Rod being returned, Mr. Graham cauſed Mr. 
Siſſon to divide both the Meaſure of the Enghſh Yard, 
and the Paris Half-toiſe, each into Three equal Parts, 
for 
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for the more ready taking off both the Engliſh and 
Paris Foot from the ſame: After which, both this 


Rodand the Two Marc Weight ſent over from France; 
were, together with the other Particulars before-men- 


tioned, carefully laid up in the Archives of the RoraL 
SOCIETY, where they now remain, as their Duplicates 


do in thoſe of the Rorar AcAbEMx of Scikxcks at 
Paris. But as, before they were ſo laid up, an accurate 


Examination and Compariſon of them was made by 
Direction of the Council of the Roy AL Society, 
the Reſult of the ſame is here ſubjoined as follows: 
That is to ſay, = „ 


1. The Paris half Toiſe, as ſet off on the Standard 
in the Ror AlL. Society, contains Engliſh Inches by 


the ſame Standard 38.355. Whence it appears, that 


the Engliſh Yard and Foot is to the Paris half Toiſe 
and Foot, nearly as 107 to 114. For as 107 to 114, 


ſo is 36 to 38:35514, 


2. The Paris Two Marc, or 16 Ounce Weight, 


weighs Engliſh Troy Grains 7560. Whence it ap- 


pears, that the Engliſp Troy Pound of Twelve Ounces 


or 5760 Grains, isto the Paris Two Marc or 16 Ounce 


Engliſh Troy Grains 472.5, and that conſequently 


TR 
3. The Engl. 


ſb Avoirdupois Pound weighs Troy 


16 make a Pound, is found equal to 437.75 Troy 


Grains: And it follows of conſequence, that the 


Troy Pound is to the Avoirdupois Pound, as 88 to 
107 nearly; for as 88 to 107, fois 5760 to 7003. 6365 
that the Troy Ounce is to the Auairdupois Ounce, as 
Z — — 0 


Weight, as 16 to 21: That the Paris Ounce weighs 


the Engliſb Troy Ounce is to the Paris Ounce, as 64 


Grains 7004, whence the Avoirdupois Ounce, whereof 
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80 to 73 nearly; for as 80 to 73, ſo is 480 to 4325 
and laſtly, that the Avoirdupois pound and Ounce is 
to the Paris Two Marc Weight and Ounce, as 63 to 


68 nearly; for as 63 to 68, fois 7004 to 7559. 873. 
4. The Paris Foot, expreſſed in Decimals, is equal 


to 1.0654 of the Engliſh Foot, or contains 12. 785 
Engliſh Inches. 3 = | = 


a. '*% 


VI. 4 Method of 8 a e 4 
Glazing 


in Latin, in a Letter from M. Godofridus 
| Heinſius, Aſtron. Prof. at St. Perenboigh, 
to —_ Peter Collinſon, F. R. * 


Read Nov. 11. 


a Paſte, which put into a Crucible, and cover it with 


a Cover. Give at firſt a gentle Degree of Fire, then 


increaſe it, and continue it till you have a Glaſs, 


which will be green. Pound this Glaſs again, and 
grind it to a fine Powder; moiſten this Powder with 
: ſome Beer, fo that by means of an Hair Pencil you 
may apply it upon the Veſſels, [or any Piece of Earth- 
en-ware | The Veſſels that are painted or cover'd 
over with this Glazing, muſt be firſt well heated, then 
put under a Muffle, and as ſoon as the Glaſs runs, 300 


muſt * ſmoak them, and take out the Veſlels. 
* Aflare] "| debes fumum. 


for Eartben- Mare; communicated, 


FA JAKE. of Litharge parts i mY of Sand 
or calcined Flint p. i. pound and 
mix theſc very. well t ogether, then run them into a 
yellow Glaſs with a ſtrong Fire. Pound this Glaſs, 
and grind it into a ſubtile Powder, which moiſten 
with a well ſaturated Solution of Silver, make it into 


a — 8 
8 = 


Numb. 466. 
5 PHI OSOFNICAL | 
TRANSACTIONS. 


— 


For Part of November, and. the Month of December, 
1742. 


The CONTENTS. 
I Ercerpta ex Ephemeridibus Mw 
| Romanis Anni 1741. obſervante Didaco de 
Revillas, Abbate Hieronymiano, in Romana 
Academia Mathbeſeos Profeſſore, REGLE So- 
ctTATIs Londinenſis, necnon Academiæ 
7, Inſtit. Seient. Bonon. Sodali. | Pag. 19 93. ; 
II. Extract of a Letter from * F. Gronovius, . 
M. D. at Leyden, November 1742. to 
Peter Collinſon, F. R. S. concerning a Water 
Inſect, which, being cut into ſeveral Pieces, 
becomes ſo many perfect Animals. 21 8. 
HI. Some Conjectures concerning the Poſition 
of the Colure in the ancient Sphere; com- 
municated in a Letter from the Rev“ Ebe- 


nezer Latham, M. D. and V. D. M. to Dr.. 


Mortimer, * R. S. . 


IV. The C aſe of an Extraordinary Dropſy, com- 
municated in a Letter from Tho. Short, M. D. 


to C. Mortimer, M. D. Sec. R. S. 223. 
— Fart 


VII. A Letter from Mr. R. Campbell of | Kernan, 
10 Dr. Mortimer, Sec. R. S. concerning o Man 


A ' . \ 
« . . * 4 ax - * W - * my 2. = x h. „ 2 ” 2 
* * —— — — — — - - * 9 4 797 n > 5 
* r. rr — — — 3 „ n 
n —— = — — — 22 — 4 — Iu - _— 2 * 
* 5 — — — _— = — — 


= = - EEE IEEE 
— -- — —— - 
Ss * - - . — — —— — 
* — y — — oo > _ [IS DD : 2 Lot” * * . v 5 Z . \ 4 4 
a „„ a. — *. 2 7 „ D 
3 4% P Pr” * yy n y 3 * ww >; ? * . « N * N * 2 1 4 
* a * * = . . * * - bY * 3 I N n . | „ 2 Ss - ox * , A * ON ” If \ 5 
" \ N . he , 4 4 * 1 : a = 7 as 1 TY 6 of - 4 7 — 0 + JF 
8 | LE 1 * k STE — 8 9 1 
— 0 1 4 by, v3 - _ * 4 2 4 4 ** 
2 - - — 1 f . 
- 4 
= —_* — 


— — 


. ns BS, Ea” , . "4 « 
— - — — 
* = — 
- 
* - 
— an = 3 
8838 ͤ—«K—— —L—?E!’ IP — f * b 
— 1 ho . — —— — — FRO 
A 73 "EI Y * x! — — . 3 8 3 
_ 5 * 1 — F * 3 "> _ — F —— 


1 o * * - * 
— * — i P . . wi 2 8 * N * 
> — 7 — 3 , 1 
. - - => 9 "® - ; — . a 4 _ 2 * — ; 
a - — — a 4 — * — 4 === ox $ * 2 — 2 2 — 
Rant Cs. — 4 of p - >. "_— — —_— 
* 2 — — —— — — : — 2 — 3222 . * : — — x = — 0 8 88 ** 
3 2 — ——— —— £ CI Eee. na I I RO ——— — — — - : . — 2 — * . ̃—— 2. = 8 — —— * — A 
ö — — * : - yg - - - - - EE — - — - » — 29892 — — — — — 2 — ET — 883 * 8 — 8 * 1 
: — . p a _ — 8 — 2 - * IS — — ” —— — — 0 — —⅞H — > 
: : . - — — — — : - _— . — — 2 — — —— + — — > yy 3»--- — 8 — — — 2 
- « — 22 4 — — — Cs þ— — . . — — - — 3 — — —- — — 
— — — Þ — — - — — "SIT 
N . — — = — * — - — — —- wo. * — fn _ - — — 
— —_— = * — pt _ — —_ — — — — 
— — — — — me wy 
4 a — — — — — — — , 


* — 2 1 + 8 — Bays - ＋ - = — — bor þ 2 Sa — : 
1 3 - 
— — — . _ — — — 2 
— : + 4-5 "I —_— © AT — , 22 
— : — 3 — N — — * — pr ——ü—ñ—ͤl— j;᷑ — — — — 
£ 7 a „ © =... IS +3 .£ x * 


CONTENTS. 


The 


v. Part of 4 Letter "from — - of. Cam- 


bridge, 10 a Friend of the ran SOCIETY, 
occaſioned by what has lately been reported 
concerning the Inſect mentioned i in Page 218. 
of this Tranſaction. Re, | 1 


vi. A Synoplis of the Calculation of the Tranſit 


of Mer Ay over the Disk of the Sun, the 25th 
of October 1743. by Mr. J. Catlyn. pr 


who lived Eighteen Tears on Water. 240. 


VIII. An Account and Abſtraft by Geo. Had- 


ley; Eſq; F.R.S. of the Meteorological 


_ Obſervations communicated to the ROYAL 


SOCIETY, for the Years * 11 1733, 


1734 and 1735. 24 43. 
ot Account by James Parſons, M. B. 


F. R. S. of a Book gate ed, Traité des Sens, 


IX. 4 f. 


Cc. by M. le Cat, M. D. F. R. S. 264. 


Doctore, Acad. Cæſareo-Leopoldin. Nat. 


Curioſ. Membro, Commercii Literarii 


Norimberg. Socio. 5 
XI. Obſervationes duæ Anatomico · practicæ, una 
de Infante nato cum Sacco Aqua pleno, ab Off? 


Sacro uſque ad Talos — ; altera de 


Hydrocephalo fingulari Auctore Job. Ba- 
ſtero, M4. D. R. S. s5S5. — 


1 Ex* 


Xx Obſervationes variæ Medico-Chirurgice a 
Johanne Daniele Schlichting, Med. & Chir. 


>» 
* 
8 
ys. . 
5 « p . IS REA. , p 4 "1 
1 a by Erin ca — N , 
os # - 1 = "ia a” BCA - a *. 0 > I 2 N 
. 1 p ws r 8 : —_——— 7 . 3 : 4 * , „ 4 +, . 2 
* 294-29 n N 1 „ IS HP 2 7777S e! 5 2 RS Se, 1 * 
x r rn, PS r 5 2 1 © 47 „ SNL fox 3 a. $4 : 
nnn AS os 1 KW Ih 47 „ I RE Doors Et ROOT 5 
4 23 8 * 2 N 8 A + 0 - „ 8 „ > Poo ˙ I os ER : 
- * . Fa . 1 22 : . 
. * N ** 8 SDS. 3 tee MP SAS = "Fa 2 N 


A 
* 
_ _ 
—— r N * — : h 
* ; A * 1 k 
* . % * i 4 by * ES N . * 6 
F . N e | ABER tat | * ; g * N N . 
4 * ; * 8 EEE. — IK - 9 88 2 . 3% © #4 5 n 1 5 wh * 
— 8 n F F : 4 f * N — * „ $4 Fade = as © I I A IR, \ > N 
„ WÖluü AY IT In OO r J.. Ä $47 
% E 1 REN 8 7 8 T. * ul 3 PSs Ln "DEA 2 2 n * 
ee , $ IC noe + FI 7ST N 1 = : . : 
2 . +, 6 : : WP 27. . X * * q * * a 


| Meeting of the 


T7 


1 Excerpta ex Ephemeridibus Meteorologicis 
Romanis Anni 1741. obſervante Didaco 
de Revillas, Abbate Hieronymiano, in Ro- 


* 


mana . 


Mat heſeos Profeſſore, 


Academie Inftit. Scient, Bonon. Sodali. 


noſtris Meteorologicis Ephemeri- 
dibus depromtas, & per menſes 
ſingulos diſtributas proferimus, 


Royal Society, 
November 18. 


1742. 


Read of & A NTEQUA M obſcreitionrs =: 


pauca de inſtrumentis quibus illas perficiebamus ng) 


mittere neceſſarium ducimus. 


Pariſina ſimul ac Londinenſi, quam heic adhibe- 
bimus, ſcala in pollices, polliciſque duodecimales 
lineas diviſa, mobilique per eam diſcurrente indice 
munitur. Cubiculum in quo perſiſtit, parum ſupra 


clivi Capitolini medium ſitum eſt. Mediam proinde 
humiliora inter, & eminentiora urbis loca, regionem 


{ervat. 
Fahrenheytiano ſi ile eſt mercuriale quod adhibe: 


bamus thermometrum. Inferiorem tamen phialam 
neque ſphæricam, neque cylindricam, neque alterius 


in thermoſcopiis uſitatæ figuræ; fed ad ſcutellæ mo- 
dum, hemiſphæricam concavam habet; ut promtius 
tota mercurii inter duos hemiſphæricos vitri parietes 
contenti maſſa, atmoſphæræ variationibus obediat 3 
atque interim ab vitri variationibus, quæ calore aut 
frigore intenſiore gignuntur, mercurii adſcenſus, & 


1 de 


RECIÆ SOCIETATIS Londinenſis, necnon 


Barometro inprimis perfectiſſimo utebamur, quod 
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deſcenſus i in tubo, nullatenus vitientur, Tota inſtru- 
menti capacitas in partes 000 diviſa: quarum priores 
a ſummitate tubi numeratas ſcala in tot gradus di- 
ſtincta dimetitur, quot tubus ipſe capere poteſt. Aquæ 
ebullientis calore mercurius ad ſcale initium, tabique | 
ſummitatem conſcendit. Frigore vero aquæ in gla- 1 
ciem abcuntis, ad gradus 178 ſubſidit: ac demum | 
iplius-glacici frigore, ad gr. 480. Quod hi frigus in- 
tenſius fuerit, deſcendente infra hoſce gradus mer- 
curio, frigoris incrementum majore graduum numero 
indicabitur. Hocce ergo thermometrum extra fene- 
ſtram Cæciæ vento, & Capitolii gradibus obverſam, 
locatum, nunquam directo, & non niſi eminus reflexo 
ſolis radio percutitur. Atmoſphæræ proinde calorem 
friguſve accurate indicate aptum eſt. 5 
Pluviam Halleiano more cylindrico vaſe collige- 
bamus, cujus altitudo pedis Londinenſis dodrantem, 
diameter pedes duos cum triente emetitur. Ex eo in 
aliud cylindricum vas operculo clauſum, pedem unum 
cum altitudine, tum diametro menſurans, aqua per 
epiſtomium excipitur, ne in vapores emittatur. Inde, 
ceſſante pluvia extrahitur, & cylindrico ſimiliter vaſe, 
pedem unum exactiſſime alto menſuratur, cujus dia- 
meter decimam partem ad amuſſim æquat diametri 
majoris vaſis, e cœlo delabentem pluviam immediate 
excipientis. Quoniam ergo horunce vaſorum diametri 
ſiunt ut 10 & I; eorum baſes erunt ut 100, & 1. 
| Ob reciprocam itaque æqualium cylindrorum cum 
baſibus altitudinem, aqua in ampliore vaſe unum 
pollicem alta, centum altitudinis pollices in minore 
æquaret. Hoc eſt, quot aquæ pollices minor hicce 
cylindrus metitur, tot partes pollicis centeſimæ alti- 


tudinem pluviæ oſtendunt. In minore autem vaſe, 
vix- 
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virgula ad 1d expreſſe diviſa nedum pollices dime- 


timur, verum & pollicis decimales partes, quarum 
proinde ſingulæ milleſimam digitalis altitudinis plu- 
viæ partem demonſtrant. ws . | 

Quater in die obſervationibus plerumque vacaba- 
mus : pluries quandoque: Summo nimirum mane, 
meridie, veſpere poſt ſolis occaſum; & duabus cir- 


citer ante mediam noctem horis. Æſtivo tempore 
ſecunda etiam vel tertia hora poſt meridiem. 


Quas heic afferemus . ae obſervationes 


hyberno tempore frigus indicaturæ, ad matutinas 
horas referendæ erunt, niſi aliter moneamus. Tunc 
enim temporis, ceteris paribus, frigidior atr depre- 


henditur. AÆſtivo vero tempore ad meridianas, vel 
pomeridianas horas erunt referendæ, quibus calor in- 


D 11 
Menſe JAN UARIO. 


Quamquam poſtremis duobus ſuperioris anni men- 


ſibus tanta aquarum copia e cœlo cecidit, quanta fere 


prioribus decem; admodum nihilominus pluvioſus 


Januarius quoque erat. lidem ſiquidem venti, qui 
proximis præcedenti ſolſtitio diebus imperium in 
atmoſphæra geſſerant, quive Romanum ccelum plu- 


vium plerumque efficiunt, etiam prioribus menſis 
hujuſce diebus dominabantur: Orientales nimirum, 
auſtrales, & inter hos medii. Frequens proinde plu- 


via, cœlumque nubibus plerumque obductum. Con- 


tigerat plenilunium poſt mediam noctem primi*mentis 
diei. Barometrum hocce tempore intra octo vel decem 


lineas ſupra pollices 29 vagabatur. Thermolcopium 

majus tunc frigus indicaverat. Gradibus 158, eo 

longe minus quod prioribus Novembris diebus ante- 
ET CES ceſſerat, 
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ceſſerat, quibus per vicos & plateas gelaverat; ther: 


moſcopio er. 178 commonſtrante. 
Die 8 boreales venti, & præſertim ex N. N. E. 


pollere cæperant: Cœloque nubibus deterſo deln 
 ameena redibat; quæ uſque ad diem 17 fere ſemper 
perſeverans, vix aliquando vel matutina nebula, vel 


difperſis nubeculis paullulum furbabatur. Barome- 


trum tamen, quod die 10 ad lineas 10+ ſupra poll. 
29 conſcenderat, deinceps continenter deſcendebat: 


eodemque die 17 ad poll. 29. 4. ſubfidebat flante 


E. N. E. Noctu nihilominus dierum 16 & 17 flante 
borea gelabat : Thermometro gr. 180 indicante. Et 


hoc quidem maximum fuerat hujuſce anni frigus. Se- 


cunda porro lunz quadratura contigerat poſt mediam 


noctem diei 9; & novilunium poſt meridiem diei 17. 


Die itaque 18 auſtralibus ventis, orientalibus, & 
euro- notis iterum prævalentibus barometrum ad poll. 
29. 1. flante Volturno deſcenderat. Et hæc minima 
fuerat toto hocce anno mercurii altitudo, quamquam 
dic quoque 25 ad poll. 29. 17 ſubſidiſſet. Frequen- 
tiſſimi proinde imbres uſque bt diem 28; ſed diebus 
præſertim 25 & 26 inſignes haſce barometri depreſ- 
ſiones affluentiſſime ſubſequebantur. Die enim 25 


duos aquæ pollices; die 26 pollicem cum triente col- 


ligebamus. Hiſce diebus thermoſcopium a gradibus 


156 & ro ſummo mane plerumque haud recedebat. 


Prima lunæ quadratura poſt mediam noctem diei 23 


contig erat. 


Præter imbres quos diebus 25, & 26 delapſos dice- 
bamus, ſolutæ etiam auſtralibus ventis montium nives, 
magnam Tiberi aquarum copiam intulerant; qui pro- 


inde die 27 alveum excedens, nedum campos urbi 
adjacentes, verum & ee en, urbis loca alte inun- 


dabat. Columnarum baſes in Panthei porticu aquis 


ope- 
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operiebantur. Hz porro pedis dodrante altius con- 


ſcenderant, quam in altera fluminis alluvie diei 7 ſu - 


perioris menſis. 
Poſtremis Januarii diebus boreales iterum venti, & 
preſertim ex N. N. E. ſerenitatem advexerant: Baro- 


acrem gradus 169 in thermoſcopio mane oſtende- 


bant. Poſt ſolis een diei 31 Plenilunium cele- 


brabatur. 

Frigus maximum hocce menſe thermometrum i in- 
dicaverat ad gr. 180. * 
Maxima barometri altitudo fuerat t poll. ä 
— erern rome es - 29. TI. 
Pluviæ 1 — - poll. 6. 847. | 


Nene FEBRUARIO. 


Vix ad primum & alterum menſis hujuſce diem 


ſerenitas perſeverabat: tertio jam, tenui delabente 


pluvia, nubes cœlum obduxerant; quæ per vices uſque 


ad diem 8 ſæpe comparebant: Barometro ne vix 


quidem ab altitudine poll. 29. 10. recedente; ven- 
— vel auſtralibus, vel orientalibus, leniter ſpiran- 


tibus. 


Die 8, in quem ante medium noctem ultima lunæ in- 


ciderat quadratura, flante primum E. N. E. dein Borea, 

poll. 29. 11 jam attigerat baromettum; & conſtanter 
ſudo reſplendente, die 14 ad maximum, quam hocce 
anno conſpeximus altitudinem conſcenderat poll. 30. 


5. At neque ſerenæ noctes, neque Boreales venti 
ad diem uſque 24 perdurantes, gelu cogere valebant, 
ſi diei 20 præcedentem noctem excipias, qua humor 


in Pruinam concretus domeſtici viridarii herbas con- 
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texerat: Thetmometro ad gr. 177 ſubſidente: Die 


15 flante Borea novilunium celebtatum fuerat; & 
prima lunz W flante 235 WH E. die 22 yo me- 
ridiem. e 

Barometrum uſque ad diem 19 ſupra poll. 30 line- 
arum 3 vel 4 altitudinem ſcervaverat. Mox pede- 


tentim defcendendo, die 25 ad poll. 29. 94 deve- 
nerat. Tunc nubilum apparebat cœlum; proximiſ- 
que diebus 26 & 27 tenuis pluvia, alternatim flan- 
tibus Anſtro & Euro, decidebat. Varia proinde uſque 
ad menſis finem cceli facies, vari ventorum flatus: 
Barometro vix recedente ab altitudine poll. 29. 10. 
Frigus mane hiſce diebus moderatum: Thermometro 
inter gr. 165 & 169 conſiſtente. 


Maximum ergo frigus hocce menſe gr. 1772. 

Maxima barometri altitudo—.— poll. 8 
Minima poll. 29. 7. 
Pluviæ — . a. ' 0.200. 


Nel, MA RT 1 O. 


Februarium varia tempeſtate deſinentem turbido 


Auſtralium ventorum, nubiumque, apparatu Martius ex- 
cipiebat. Plenilunium die 2 poſt meridiem, flante ſimi- 


liter Auſtro, nubilo cœlo peractum. Auſtralibus deinde 
ventis orientales & euro- noti permixti, uſque ad 

diem 9 crebros imbres nubeſque frequentes addu- 
xerant. Barometrum ab menſis initio quotidie de- 
creſcens, die 3 ad poll. 29.3 4 deſcenderat : & quam- 
quam eo die iterum poll. 29. 6 3 attigiſſet, adſcen- 
ſumque continuaret, brevis tamen pluvia ſero deci- 


debat. At uberior & pollicem —— poſt novum 
baro- 
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% 
OY 
$7 
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barometri deſcenſum die 6, flante S. S. E. delabe- 
batur: atque iterum, ſed minor, flante E. die 9. 
Die 10, quo ultima lunæ quadratura poſt meridiem 
habebatur ; barometro iterum aſcendente, ventoque 
N. N. E. flante, amoena redibat ſerenitas, quæ Bore- 
alibus ꝓrævalentibus ventis, & die præſertim 13 ve- 
hementiſſime flantibus, (quibus quandoque, ſole occi- 
dente, occidentales ſuccedebant) ad diem uſque 26 
perſeverabat. Venti porro iidem boreales occiden- 
talibus permixti nedum novilunium diei 17, & pri- 
mam lunæ quadraturam diei 23 comitabantur; verum 
ptoximos quoque æquinoctio dies, Et tametſi ante 
ipſum debiles, validiores tamen poſt effecti, prægeli- 
dum aërem intempeſtivo frigore efficiebant ab die 24 
ad 273 præcipue vero dic 26, quo noctu gelabat. 
Hinc in jam floreſcentibus arboribus præcocum 
fructuum germina in univerſum areſcere conſpicie- 
bantur. Thermometrum eadem nocte gr. 179. pro- 
ximis vero grad. 175. oſtendebat. Barometrum au- 
tem, quod mane diei 22 poll. 30. 14 attigerat, ipſo 
die ac ſequutis deſcendebat paularim & die 26 Poll. 
29. 8x indicabat. 
Poſtridie ergo, dann 8. SE. Babel & pluvia 3 
quz ad poſtremum uſque menſis diem, Volturno ſæpius 
ſpirante vento, plerumque perſeverabant. Barome- 
trum inter lineas 6 & 9 ſupra poll. 29 vagabatur. 
Thermometrum vero ſummo mane iter 87-3 GP & 
168 iiſdem.diebus degebartrt. 
Maximum frigus hoc menſe fucrat or. | 179. 
Maxima barometti altitudo poll. 30. 3 
Minima —————————— poll. 29. 22. 
Pluviz quantitas—.—.—— poll. 2. 034+ 
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a Menſe ARI LI. 


prior menſis hujuſce medietas nullum præter pri- 


mum, quo plenilunium contigerat, & alterum diem 
undequaque ſerenum habebat. Boreales venti, per- 
raro, & non niſi oriente ſole ſpirabant: Auſtrales, 


orientales, hiſque affines frequentiſſime. Crebri pro- 


inde, etſi exigui imbres. Cœlum nubibus perſæpe ob- 


ductum. Diem 9 mane nebuloſum, & obſcurum, 


mox pluvium ultima lunæ quadratura nocte præce- 
dente anteceſſerat. Barometrum plerumque circa 


poll. 29. 6. vagabatur. Aliquando ad poll. 29. 2. 
die 10 deſcendebat ; nec niſi die 13 & ſequutis con- 
ſtanti adſcenſu erigebatur. Aeris plerumque mode- 
rata temperies. Diebus tamen 7, & 8, Cæcia flante, 


frigidiuſcula; thermometro ad gr. 165 ſubſidente. 


Die 1 5, quo poſt meridiem novilunium celebrabatur, 
ad poll. fere 30. 1. barometrum conſcenderat. Venti 


boreales hiſque affines præpollere jam cœperant; 
atque a die 16 ad 206 acrem nonnihil rigidum adve- 
hebant; thermoſcopio inter gr. 161 K 163 mane 


commorante. Serenitas N barometri elevationi 
conjuncta, ad diem 22 perſeverabat; quo poſt ſolis 


occaſum prima lunæ habebatur quadratura: & baro- 
metrum ad poll. 30. 1 4 adſcendens, eodem, & ſe- 
quuto die, flante O. S. O. iterum deſcendebat : Nu- 1 


bibus cœlum obtegebatur. „ LOOT Lu 
Die 24 hora Italis 1 5x  thermometro . 1 158, 


barometro poll. 30. 0+ attingente, cœlo fere ubique 
ſereno, leniterque Aante E. N. E. brevis terrz con- 


cuſſio a pluribus percepta, in Etruria finitimiſque 
provinciis validior, Moream Præſertim ingentibus 


afficiebat damnis. 3 
Re- 


201 
.. 
Reliqui menſis of admodum varii ;. ventis nunc 


auſtratibus, . nunc ortemalibüt, Tels" nunc ſereno, 


nunc nubilo, fed impluvio, ſpiranribiis, Barometrum 
interea ſenſim deprimebatur; ac die 30, quo plenilu- 


nium ante mediam noctem celebrandum erat, ad poll. 


29. J jam delcenderat Vehementer flante S. B. 


cœloque ſubnubilooo o- OS. 1: 
Frigus maximum or anf fucratgy. 65. 1 1% 
Maxima barometri altitudo —— poll. 1 14. 
Minima — poll. 2 "lp 
= en * —— . 2 05 3. 
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n Wende J diem 1 reiideivodimk 


- Valldus auſter 


: efficiebat utut baromero nonnihil adſcendente. De- 


imum, mox boreali 
grandine decidebar. 


448 


eee Ae oth 29. 1 gr. 164 


obtinebat. Aer EG adhnbdnm frigidus; præſer- 


tim diebus 4, & 6. Sed die. 55 flante borea, cœloque 


ſcretio, multo rigidior, in vineis ſaburbanis anniver- 


faria congelatione vites cogebat; Ceterum prioribus 


menfis dicbus cœlum raro > ferenum ; frequentes/ ſed 


exigui imbres, frequentiſſimæ nubes. Eodem die 5, 


poll. 30 barometrum tenebat; iterumque uſque ad 
diem [T ſenſim demittebatur ad poll. 29. 5 4 dum 


interim die 10, hoc eſt, biduo poſt ultimam lunæ qua- 


draturam, copioſiſſimus imber deciderat. 
Ab undecimo ad quartumdecimum diem, quo 

novilunium poſt ſequentem mediam noctem cele- . 

brandum erat, vehementiſſime flantibus nunc cæcia, 


nunc zephyro, iterum barometrum ad poll. 29. 1 


a 


Dd IS ſe⸗ 


[re] a 


Kn fete ſeraper cœlo Aten debt. ventorum 


deinceps continua viciſſitudo, occidentalibus tamen 


præpollentibus, denuo demittebatur barometrum: 


dieque 16 brevis decidebat pluvia, poſtquam reſti- 


tuta ſerenitas; barometro iterum adſcendente. Die 
tamen 20 poſt novam ejus deprefſionem tenuis iterum 


pluvia auſtro flante. 
Reliquis menſis diebus occidentales venti, auſtra- 


libus plerumque interflantibus, variam cum cceli fa- 


ciem, tum acris tempeſtatem efficiebant ; iidemque 
venti primam lunæ quadraturam die 22, & plenilu- 
nium die 30 comitabantur. Barometrum utut per- 
petuis pariter variationibus obnoxium, non admodum 
tamen a lineis 9 ſupra poll. 29 recedebat: die ex- 


cepto 12, quo fere poll. 30 attingebat. In hac eleva- 
tione uſque ad poſtremum menſis diem permanebat. 


Duobus ultimis diebus cœlum ſerenum, ſed nebu- 
loſum. . 


Exceptis prioribus quinque menſis diebus, reliquis 1 
| thermoſcopium inter gr. 153, & 1 56 oriente ſole 
verſabatur. Circa meridiem tamen etſi plerumque 


gr. 150 attingebat; nihilominus diebus 16, 19, ir, 
135 * 19, increſcente calore, flante, r. 143 
indicabat. _ 3 
Maxima barometri altitudo Nr 
hocce menſe fuerat — po a 


Pluyre quantitas - — poll. 2. 299. 


: Menſe Jun 10. 


Calo fere ſemper ſerena facie reſplendente o occi- 


dentales venti prioribus quatuor menſis diebus domi- 


nabantur. 


f —poll. 29. 44. 


=: 

4 
5 
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.nabantur. Barometrum, . primo die poll. 29. 


10 attigerat, nonnullis Dee variationibus 
pedetentim deſcendebat; ac die 4 poſt matutinum 


lenem eurum flante O. N. O. brevis tempeſtas, bre- 


viſque pluvia cœlum turbabat. Euri deinde ſequutis 


diebus plerumque flabant; & barometro vix itidem 
deſcendente, nova & copioſior cum tonitru pluvia, 
_ zephyro ſpirante, decidebat die 6 poſt meridiem, quo 
tempore ultima lunæ quadratura celebrabatur. Pluvium 
quoque ſequuto triduo ccœlum erat; orientalibus 
ventis iterum prævalentibus: & barometro intra lineas 


8, & 9 ſupra poll. 29, ſpatiante. Eoque iterum die 


IT nonnihil demiſſo, brevis denuo pluvia, flante 
8. S. O. ſubſequebatur. 


Serenitas dein raro nubibus adſperſa orientalibus, 
& occidentalibus ventis per vicem alternantibus; ſed 
his plerumque prævalentibus, ad menſis finem im- 
pluvie ccelo durabat. Circa meridiem tamen ſæpe ex 

auſtro lenis flabat aura, quæ, ſole occidente, zephyro ; 
cedebat. g 

Barometrum, quod die 12 ad poll. 29. 11. con- 
ſcenderat, ibidem toto permanebat menſe; quan- 
doque tamen ſupra poll. 30. clevabatur. 
Novilunium ante meridiem diei 13, & prima lunæ 


quadratura poſt ſequentem mediam noctem diei 21 


ſereno, placidoque cœlo contigerant. At plenilu- 
nium die 28, barometri demiſſio, & nubes zephyro 
flante comitabantur. 


Dies itaque æſtivo ſolſtitio proximi admodum placidi 


fuerant. 


Thermometrum hocce menſe plerumque mane 


inter gr. 146, & 150: meridie inter gr. 138, & 144 
verſabatur. 
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flante primum euro, mox ſubſolano. 
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Maxima barometti fed era poll. 12 


Minima ——————— poll. 29. 8. 
| * dung a —8 


ene avi N. T, 1 L * | 6, 


Siege kmiliter adſpectu deen priores 1 
hujuſce dies ſplendeſcebant; tametſi Africi, venti 


hiſque affines plerunque dominatentur. Func porro 
temporis barometrum ſupra poll. 30 conſtanter. per- 
manſerat. 
ſequutis diebus borealem plagam occupare, fole ber- 
ſertim oriente, incœperant. 
Ultima lunæ quadratura poſt veſperam diei; 15 con- 
tigerat; ſequentique biduo occiduus horizon. pluri- 
mum declinato jam ſole. rubuerat, codem flante 
Africo. Novilunium vero die 12 poſt veſperam ſimi- | 
liter celebratum erat; quo tempore coruſcationes ad 
euro- borealem plagam frequentes conſpiciebantur. 
Poſtridie Africus idem ventus circa meridiem vehe- 
mentiſſime furebat: cœlo nubibus undequaque ob- 
ducto. Poſt occaſſum ſolis tranquilla reſtituta ſere- 
nitas. 


Sed jam. eo ſenſim deſcendente 


»G E 


Die 14 ad poll. 29. 8, jam deſcenderat barome- 


trum; nubeſque huc illuc difractæ apparebant. Sed 
iterum ad lineas 9 conſcendendo, iterumque deſcen- 
dendo, yarium coeli comitabatur adſpectum, im- 
breſque prevenicbar, qui demum veſpera dici 18, 
tonante, atriſque nubibus obducto cœlo, decidebant, 
Crebriores tamen ſubſequutis tribus 


Libonoto flante. 
dicbus delabebantur; & præſertim die 20, dum præ- 
cedente nocte barometrum ad lineas 62 deſcenderat, 


3 
2 


E 


erer >: ai "Gy WY 


nubes 


Poſt 
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Poſt occafum diei 26 prior luriz quadratura conti- 
gerat nubilo, pluvioque, ut prædiximus, cœlo; quo 
tempore validiſſimus cæcias- aquilo; altique boreales 
venti imperium cæperant, & ſequuto etiam die bac- 
1 chabantur. Mitiores poſtmodum effecti ad diem 
1 uſque 25 atmoſphæram tenebant. ' Barometrum jam ö 
450 codem die 21 ſurſum veſpere fetebatur; 
ejuſque adſcenſu continuante, amœna ſerenitas ad 
poſtremos fere menſis dies, nubeculis dumtaxat alt- 
quando depicta perſevetaba c. 
Diebus interim 27, & 28, euro primum, dein 
Auſtro, & Atrico leniter ſpirantibus, barometrum 
nonnihil deprimebatur. Sole vero, diebus 28, 29, & 
30, occidente, nebuloſa ac denſa Zona, bbrinemtem 
occiduum, ccelo cereroquin ſereno, obtenebtabat. 
Die autem 3 r, nebula ini nubes condenſata, iterumque 
dieſcendente batomktro, 3 imber, euro 


7 flante, demittebatur, 
> - | Thermomettum die 7 duabus circiter pot meridiem 
1 hotis gr. 128 attingebat; & die 17, hora eadem, gr, 


121 qui quidem caloris gtadus nedum menſis Ru- 
juſce, verum & currentis 517 maximus fuit, quam- 
quam fextili etiam menſe ad eundem gradum, ut mox 
videbimus, calor pervenerit. Reliquis diebus mane 
inter gr. 140, & 143. poſt meridrent't inter gr. 132, 
& 135 "plerumque verfabatur. ' 2 ol 


Maxima barometri altitudo o fu- 5 
poll. 30. 0. 
a erat hoc menfe— 2 8 
3 Minima — hs mart -." 39. - 68S. 
ö i Pluviæ quantitas — — poll. 3. 629. 


Men ſe S EX TIL I. 


Primo etiam menſis kjuſce die, erſi dane tn 


conſtanter adfcenderct ; & mane czcias-aquilo ſpi- 
rarct, 
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raret, ſuccedente tamen zephyro, tenuiſſima deci- 
debat pluvia; poſtquam vento codem perſeverante, 
& coro per vicem flante diu ſerenitas perſcycrabat ; 
que diebus dumtaxat 5, 6, & 7 denſa nebula matu- 


tinis horis offundebatur : Barometro tunc temporis 


prope poll. 29. 11. commorante; & affinibus boreæ 
ventis per vices flantibus. Die 9 poll. 30. Barome- 


trum ſuperabat; aſt eo iterum ad mox dictam altitu- 


dinem demiſſo, iterum, ſed denſior nebula diebus 12, 
13, & 14 cœlum mane obtenebrabat Libonoto con- 
ſtanter flante. 0 


Ultima lunæ quadratura poſt mediam, quæ Hom 
4 . anteceſſerat, noctem: & novilunium mane diei 


11, Africo eodem ſpirante vento, celebratum fuerat. 


L.ibonotus, qui, ut przdiximus, die 14 flabar, uſque 
ad diem 18 cum zephyro alternans plerunque domi- 
nabatur. Die autem 15 in thermoſcopio gradus 


12223; die 16 gr. 122 ſecunda poſt meridiem hora 


majorem hujuſce menſis indicabant calorem, qui 
etiam totius anni maximus fuerat, ut ſuperiore menſe 


notabamus. Mitius dein flantibus auſtro, & zephyro, 
calor quoque remittebatur; ac barometro nonnihil 
decidente cœlum nubibus obtegebatur. At ingrave- 


ſcente nocte, ventis iterum permutatis, barometrum 
denuo elevabatur; redibatque ſerenitas. Sequenti 
die luna primum quadrantem poſt meridiem attin- 


gebat. 


Mane flante euro reſtituta ſcrenitas triduo perſeverans, 
barometro parum variante.“ Borcalibus interim præ- 
Wien 


Serenitas, ventis boreæ affinibus ſpirantibus, ad 
diem 23 durabat. Sed Libonoto illis iterum ſucce- 
dente, nubes, & tonitrua ſubſequebantur. Dein noctu 
pluvia, barometro poll. 29. 8 4 monſtrante decidebat. 
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valentibus yentis ; & przſertim die 27 poſt breyem 
nocturnam pluviam tonitribus comitatam, validiſſime 
flantibus, rigebat ar: Thermometro ad gr. 149 mane 
ſubſidente : reliquis vero ſequutis diebus ad menſis 
uſque finem, inter gr. 1485, & 147, percurrente. 

Intempeſtivo huic acris rigori tribuebant vinitores, 


quod in fuburbanis vinetis, uvarum jam matureſcen- 
tium obdurata cutis, acinique exſiccati, gracilem ad- 
modum vindemiam tulerint, quam de cetero race- 
morum copia affluentem ſpondebat. 


Barometrum interea, cæcia plerumque flante, poll. 


29. 10: attigerat. Sed poſtremo menſis die, eo non- 
nihil depreſſo,nubes circa meridiem ccelum obducebant. 


Maxima ejus altitudo fuerat 
hoc menſe — 
Minima 


Pluviæ quantitas 


r 38 04. 
—poll. 5 8 586. 


122 SEPTEMBRI. 


Prioribus quinque menſis huj uſce An varia 


cell facics, varia tempeſtas; ſudo. nubiloque alter- 


nantibus. Mane pluries cœlo ſereno in boreali plaga 


nubeculæ apparebant. Czcias oriente ſole plerumque 
ſpirabat : Auſter circa meridiem. Barometrum inter 


lineas 8, & 10 ſupra poll. 29 vagabatur. Et quam- 
quam veſpera diei 5, lineas 11 attigiſſet; iterum 
tamen noctu nonnihil deſcendebat; & ſequenti die, 
Africo ftante, pluvia demittebatur. Hoc ipſum obſer- 


vabamus die 8; quo poſt pomeridianam pluviam, ac 
tonitrua, borealibus euro mixtis ventis prævalentibus, 


lerenitas — ad en os perſeæverans. 


Mane 


1 


ob 


Fn 


trum per . Font m C TR r, dee dein- 


_ ceps uſque 
ag perſtabat. 


fuſcabatur, diebus redn, 23 3 2 55 „ 30, "Nt 


oriente. Primum quadrantem ſpirante auſtro, cœ- 
loque ſereno ante ſolis ortum dici 17 lunæ pertran- 


ſierat; & oppoſitionem ante ortum diei 2 5 Fodem 


flante vento abſolverat. 


Poſt diem 20 barometrum motu vario parum ab 


1 7 poll. 30 * at. Mane plerunque venti 
es grientalibg nixti, 'ſerp Qccidentales per- 


ome bs ſpi = Hicce autem atmoſphæræ 
ſtatus proximos gutumnali æquinoctio dies comita- 
batur: poll. 30 barometro- itidem ſervante. Sub 


menſis finem flabat N. N. E. 
Thermofcopium'menfis hüjuſce periodo admodum 


varios frigoris 2 gradus cum mane, tum poſt 


meridiem oftendebat;. Naw prioribus tribus dicbus 


ſole . inter 0 & 142: Meridic inter gr. 


27 4 we . 
130, & & 133 Vet Ta batur. 'Peinceps, pl urimum vari- 


abat. Pluries enim oriente ſole oſtendebat gr. 152, 
quamdoque 1532. Poſt. meridiem, plerunque inter 


gr. 134, & 138 divagando, citca menſis finem gr. 126 2 
at- 


ſeverabat. 
flantes ſuccedebant. 


41 


attingebat, qui maximus totius menſis calor fuerat 
2 tunc ſpirante. 


Maxima barometri altitudo fu- 

erat hoc menſ — — 
Minima 
2 quantitas-— 


ä 18 11 


poll. 29. 74. 
— poll. 2. 605. 


N. Oo rRNA. 


Rerum novitate notabilis admodum menſis hicce 


- — 


erat. Ultimum quadrantem poſt ſolis occaſum diei 
1, ſpirante Cæcia, coeloque ſereno, luna pertranſierat. 


Qui ſub menſis ſuperioris finem præpollebat ventus 
N. N. E. prioribus quoque menſis iſtius diebus per- 
Mox occidentales ad diem uſque 12 per- 
Barometrum paullo vel infra, 


vel. ſupra poll. 30 conſiſtebat. Nocte vero quæ diem 
$8 ſequebatur poll. 30. 4x attingebat. 


Nocte eadem ſereno cœlo hora poſt l ws 
Iv, Aurora Borealis adparebat, totam, boream inter, 


& occaſum, occupans coli plagam inſigni rubedine 
ſplendeſcentem. Urbis ædificia partem cœli hori- 
zonti proximam inſpicere prohibebant. 


Poſt horz 
intervallum color rubicundus in candicantem ſenſim 


permutabatur: paullo poſt lumen extinguebatur; ite- 


rumque occaſum verſus, debilius tamen, redibat. 
Brevi penitus deficiebat. 


flabat; & thermoſcopium gr. 148 metiebatur. 
4 Lumen hocce boreale in Placentino etiam agro, 


Zephyrus tunc leniſſime 


ſed adſpectu diverſo obſervatum, nobiliſſimi & Cl. V. 
Ubertini Marchionis Landi nos epiſtola docuit. Ibi 
poſt primam ab occaſu ſolis horam adparebat. A 
Borea nonnihil occaſum verſus primum declinans ter- 
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note 1terum, fed dilutiore luce uſque ad quartam 
ab occaſu ſolis horam in .codem Placentino agro 
conſpiciebatur. Evaneſcente dein lumine obſcurior 


Fre] 


tiam Tal feen Albicante illuſtrabat colore. Tenu- 
iſſimæ nubes ſtantium columnarum inſtar, fixorum 


lumen haud intercipientes ex horizonte ad ſurgebant; ; 
vixque ſenſibili mutatione variabant. Nocte integra 


perſeyerabat albicans ſplendor. At aurora imminente 
rubrum induebat colorem, -orientem verſus aliquan- 


tulum declinando. Ad ortum itaque, naturali na- 


ſcentis auroræ luce cœlum albeſcebat: ad ſeptem- 


triones inſueto jam veluti adoleſcentis auroræ rube- 


{cebat lumine: aique hoc pacto aurora duplici o- 
dem tempore illuſtrabatur. Sequuta etiam diei 9 


præter conſuetudinem, & tenebricoſior nox ſuccedere 


videbatur. Rome, cœlo quamvis ſereno, & novilu- 


nium eadem nocte luna celebrante, nullum 2 : 
| lucis veſtigium obſervabamus. 


Ab die 9 ſenſim deſcendebat . per⸗ 


manente ſudo, & zephyro continuante. Die tamen 


12 ventus hicce circa meridiem denſiſſimis nubibus 


cœlum antea ſerenum obtenebrabat. Mox barometro 


2d poll. 29. 114 delapſo ingens adeo imber demit- 
tebatur, ut pollices fere duos, & ſemiſi altitudine 


æquaret. 
Paullo poſt ſolis occaſum redibat ſerenites3 & ſe- 


quenti mane, Euro flante 1 ad borealem dum 
taxat horizontem conſpiciebantur. Barometrum. Ve- 
ſpera ſudo adſcendebat ad poll. 30. 04. etſi Africus 
primum, dein Auſter ſpiraret. 


Mane diei 14 iterum Africus, mox Auſter circa 
meridiem flabant; & poſt meridiem pluebat. Se- 


quuto etiam biduo, nunc Avftro, nunc Cæcia flantibus _ 


+ 


[L211 1 


pluvia decidebat. Die autem 16, qui primum lunæ qua- 
draturam antetbat, tonitrua, & horrificæ coruſcationes 

luviam denſiſſimam comitabantur. Sed declinante 
18 jam ſerenitas reſtituta. Barometrum hiſce diebus 
immotum fere poll. 29. 10+ tenebat uſque ad diem 
19, quo, occidente ſole, paullulum deſcenderat. Se- 


quuta autem nocte imbres delabi incipiebant, qui, 
barometro ſupra poll. 29. 9 plerunque commorante, 


fere ad menſis uſque finem perſeverabant. Copioſiſ- 


ſimi tamen diebus 21, 23 & 24. Et, quod notatu 
digniſſimum, die 23, validiſſimo flante Auſtro, to- 
nitru, grandine & fulminibus comitantibus, quinque 
fere aquæ pollices, ſex circiter horarum intetvallo 
decidebant. Barometrum eo die ad poll. 29. 6+ 


paullo ante deſcenderat; & thermometrum gr. 149 


indicabat. Die etiam 24 ad pollicis altitudinem 


plucbat ;, tametſi barometrum. nonnihil iterum ad- 
ſcendiſſet. Sequenti nocte plenilunium. Reliqui 


dies, exiguo continuante barometri adſcenſu variam 
cceli faciem, ſed plerunque nubilam oſtendebant; 
I borealibus ut plucimym. Wiragtibus ventis Euro per- 


n. TIER, 0 
123 hermometrum toto * meaC; 20 gr. 151 & 
1.54 mane verſabatur. Meridie inter gr. 139 & 144. 
Sed poſtremis menſis diebus mane inter gr. 156 & 
160. a brome Or 99 $07 = = 
Maxima arometri altitudo — DT 
1 ale e et oll. 30. 44 
Minima e e — poll. 29. 64. 
Pluviæ quantitas . — poll. 10. 895. 
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metro ad poll. 30. 2. elevato, ſerenitas redierat; & 
thermomettum ad gr. 166 mane ſubſidebat. Sed 
batometro nonnihil iterum delapſo iterum pluvia. 


2121 


Menſe NOvEMBRE. 


Cæcias, eique ad latus flantes venti, toto ferme hoc 


menſe, vario ccelo ſpirabant. Barometrum poll. 29. 


10 conſtanter ſuperabat, diebus 7 & 8 exceptis, qui- 
bus flante Volturno ad poll. 29. 8 deſcenderat: lar- 
guſque imber die præſertim 8 decidebat, quo poſt 
meridiem novilunium peractum erat. At iterum 


priſtinam elevationem recuperante, & continuo ſupe- 
rante barometro, die 16, quo primum quadrantem 


tunz pertranſierat, poll. 30. 4y attingebat flante 
Borea. Hæc porro barometri altitudo ab maxima 


hujuſce anni altitudine parum deficiebat. 


Oriente ſole diebus 17 & 18 thermometrum gr. 170 


& 171 ſereno cœlo, & Borea flante metiebatur. 
Deinceps diebus 20 & 21 cito deſcenſu, concidente ad 
poll. 29. 8 barometro, pluvia iterum, tonante, & 


coruſcante coelo, Auſtro autem flante decidebat. 
Thermometrum inter gr. 155 & 161 tunc temporis 


mane verſabatur. Sequuto biduo, dum ſcilicet poſt 


occaſum diei 22 pleno orbe ſplendebat luna, baro- 


Novo dein interjecto ſerenitatis biduo (quo thermo- 

metrum ad gr. 1742 rigidior. aër, & ſpirans aquilo 
mane depreſferat) flantibus denuo Cæcia, & affinibus 
ventis, uſque ad menſis finem vel nubilum, 'vel pluvia. 
Die porto 28 barometri deſcenſus inſignior poll. 29. 


1 attingebat. Brevi tamen eodem regnante vento, 


iterum paſſim elevabatur: dum interim continuata, 
ſed tenuis decidebat pluvia: ultimumque quadrantem 
node diem 29 ſequuta; egerat luna. 


Hocce 
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Hocce itaque menſe ab inſigni altitudine, fere ad 


5 minimam, dierum duodecim intervallo barometrum 


deſcenderat. 


Maxima ejus altitudo facrat 
Minima——- 


Pluviæ quantitas— 


Menſe DECEMBRE. 
Quos ſuperiore menſe dominatum in atmoſphæra | 


habuiſſe dicebamus affines Cæciæ venti, hocce etiam 


menſe uſque ad diem 20 præpollere obſeryabantur. 


Ccelum plerunque ſerenum erat, ſex prioribus ex- 
ceptis diebus, quibus adſcenſu, deſcenſuque vario baro- 


metrum intra poll. 30 & 29. 9. divagabatur: deſcen- 
ſum pluvia etſi tenui ſubſequente. Reliquis decem 


& quatuor, aut ſupra, aut-parum infra poll. 30 con- 


ſiſtebat. 


Mane autem diei 8 (quo tempore plenilu- 


nium abſolvebatur) & ſequutis diebus 10 & 11, ad 


poll. 30. 2. conſcenderat. Poſt diem 15, quo prima 
lunæ quadratura peracta poſt meridiem fuerat, nonnihil 


jam ex altitudine poll. 30. 1 T7 demittebatur, a 
que adparebat cœlum. 


Thermometrum, quod paullo te ſolis ortum diei 
2, gr. 174 attigerat, ſequutis uſque ad diem 11 diebus, 
eadem hora intra gr. 16 5 & 170 verſabatur. At 


frigote crudeſcente, ad gr. 1744 die I 3 conſiſtebat. 


r frigus mitigabatur. 21 85 
Oitrca menidictii diet 20 Anuſtrales venti ſp irare, ob- 


tenebrari cœlüm, ac barometrum deptrimi obſerya: 


bantur. Deſcenſus hicce nocte A præcipitan- 


tior, tres & amplius lineas metiebatur; poll. 29: 5 4 
mane indicando. Mox ergo ante meridiem diti 21 


tonante cœlo, ingenti Auſtri flatu, largus imber effun- 
debatur. Die 
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Die 22 ante meridiem iterum, Afrieo ſpirante, 
plucbat ; oppoſitionem obtinente luna. Et quoniam 


ſolſtitium hybernum die 21 occidente ſole contigerat, 


venti proximis eidem ſolſtitio diebus imperantes, 
Auſtrales p'crunque fucrant, Africo, Volturno, Euro- 
que permixti; cœlum deinceps ad menſis uſque finem, 
eiſdem Volturns & Euro flantibus, pluvium conſtanter 


erat: ſolaque diei 26 periodo pluſquam tres & ſemiſi 
pluviæ pollices decidebant: Barometro poll. 29. 104 


commonſtrante. Dum vero die 28 ad poll. fere 30 
pervenerat, alter pluviz pollex ſequuta nocte demit- 
tebatur; iterumque nofte altera pluebat, dum ultimum 


quadrantem luna ſuperabat. Quo tempore hanc im- 


brĩium copiam cœlum effundebat, thermometrum gr. 


161 plerumque acre admodum miti, mane common 


ſtrabat. 0 , 
Maxima barometri altitu 0 5 N 
erat hoc menſe poll. wy "oy 
Minima eee - poll. 29. 34. 


Pluviz quantitas— 


Poll. 8. * 


ln ien GEN ERALES 


in Ephemerides Meteorologicas Anni 1741. 


Quandoq uidem Februario menſe maximam baro- 


metti altitudinem poll. 30. 5 ; E autem mini- 
mam poll. 29. 1 metiebantur ; 
curii in barometro fuerat hocce anno linearum 16, 
ſeu pollicis cum triente; altitudo vero media poll. 


cala variationum mer- 


29. 9. 
Eodem Januario menſe frigus totius anni maxi- 


mum in thermometro oſtendebant gr. 180; men- 


ſibus vero Quintili & Scxtili maximum calorem gr. 
122. 


[215 ] 

122. Scala ergo variationum mercurii in thermo- 
metro fuerat graduum 58, ſeu totidem earum par- 
tium, qualium tota thermometri capacitas 5000 com- 
plectitur. Quapropter demtis ex poſteriore hocce nu- 
mero partibus 122, quas maximo regnante calore 
mercurius haud occupabat; iſtius volumen, eo tem- 
poris, partes dumtaxat 4878 obtinebat. Harunce 
autem pattium, maximo adveniente frigore, amit- 
tebat 58. Seu fi mercurii volumen calore maximo 
ampliatum in partes 1000 diviſum ponamus maximo 
accedente frigore, partes ab eo milleſimæ 115 amit- 
tebantur. Eadem enim præter * - inter 4878 
& 58 ratio intereſt, quæ inter 1000 & 11+. 
Quantitas pluviæ hoc anno delapſz erat poll. 43. 
780. Ex ſuperiorum autem octo annorum obſervati- 
onibus, media pluviæ quantitas poll. 34 adæquabat. 
Anno autem 1737, qui reliquos imbrium copia ſu- 
perabat, pollices dumtaxat 36. 788 decidebant. Anni 
itaque 1741 pluvia, mediam excedebat poll. 9. 730 
& maximam anni 1737 poll. 6. 992. Quod porro 
minime prætereundum eſt; tribus tantummodo po- 
ſtremis anni menſibus pluviz pollices 22. 884 deci- 
derant, qui nedum dimidiam totius hujuſce anni 
pluviz quantitatem, verum duas tertias mediz annuz' 
pluviz partes ſuperabant. Major ergo imbrium copia 
hocce anno tribus poſtremis menſibus demittebatyr. 
Quintilis etiam menſis imbres, quos poll. 3. 629. 
menſurabant, inſueti admodum fuerant; quum, ab 
eo ſaltem, quo hiſce obſervationibus vacamus, tem- 
pore nunquam eodem menſe integrum aquæ pollicem 
decidiſſe deprehenderimus. Atque id fortaſſe in 
cauſſa fuerit, cur æſtivi fructus vermibus plurimum 
hocce anno ſcatuerint: quemadmodum nimiis etiam 
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zutumnalibus imbribus, vermium, quibus olex oor- 


tuptæ fuerant, graſſantem copiam agricolæ tribuebant. 


Aliud quoque inſolens phænomenon autumnales 
pluvias comitabatur. Pluries quandoquidem baro- 
metro ſupra mediam altitudinem haud parum elevato, 
copioſiſſimi diuturnique imbres decidebant. Quam- 
quam inficiari non poſſumus, fere ſemper ante im- 


brium delapſum ex majore altitudine mercurium ali- 


quantulum deſcendiſſe. 
Quemadmodum aliis annis, ita & — rariſ- 


ſime Cori venti, frequentiſſime Euri ſub Romano 
ccelo flare obſervabantur. Euri porro, & Auſtrales 
aut nubilum, aut pluvium plerunque cœlum efficie- 
bant: ſudum Boreales, & Zephyri. Aliquando ta- 
men, etſi raro, hi nn. illi ſerenitatem adve- 


hebant. 


Qui vero proximis utrique ſolſtitio diebus erchains 
perflabant, ſequuta tempeſtate diei frequenterque 
dominabantur. Quod in ventis etiam prope æqui- 


noctia ſpirantibus, utut non adeo ſenſibiliter, nota- 


bamus. Hanc porro obſervationem longa annorum 

ſerie Romæ abs ſe comprobatam V. Cl. Franciſcus 
Blanchinius affitmabat; 3 0 noſque plerunque conſtantem 
deptrehendebamus. 


Tranquillo præterea cœlo, zſtivo præſertim tem- 


pore, venti orientales matutinis horis, auſtrales circa 


meridiem, & ſole occidente occidentales leniſſime 


ſpirare plerunque obſervabantur. 


Acus magnetica declinabat hocce anno a Borea in 


occaſum gr. 15. 40. Incrementum propterea decli- 
nationis ab anno 1730, erat gr. 4. 40. 


anno declinatio fuerat gr. 11. 


Eo ſiquidem 


Pauca 


= 


0217 J 


pauca nunc de morbis popularibus hujuſce anni 
ſubjicimus, quæ ab illuſtriſſimo Leprotto, Archiatro 
Pontificio, & Regiæ Societatis ſodali. 

Ad hyemem, paucis pectoris inflammationes conti- 
gerunt; Catarrhi vero, tonſillarum inflammationes, 
& rheumatici affectus, pluribus, Cæperant quoque 
circa Januarii finem malignæ febres petechiales in 
pluribus graſſari, iis præſertim qui prope Tiberim habi- 
tabant: quibus plures ſimul in cadem domo corripie- 
bantur. Et continuz quidem omnino febres illæ 
erant, nihilque intermittebant; ſed omnes earum 
more invadebant, quæ ad tertianarum naturam prorſus 
accederent; uno quidem die leviores, altero vche- 
mentiores. Has inter cetera ſymptomata dolor capitis 
vehemens comitabatur; z, cut ſequutis diebus coma 
—» & diarrhoea ſuperveniebant. Curabantur autem 
feliciter ſanguinis miſſione, diluentium, & chinæ- 
chinæ uſu, omiſſis omnino cum emeticis, tum pur- 
gantibus, quibus uti apud aliquos in more poſitum eſt. 
Circa veris finem præfatas febres alix 5 inter- 
mittentes excipiebant, que quidem, ut plurimum, 
boni moris erant; ; Cephalalgiz ramen gravi ere ſemper 
conjunctæ: & he pariter Peruviani corticis uſu, & 
phlebotomia profligabantur. Atque hoc febrium 
genus non modo per æſtatem, & autumnum, verum 
etiam præſentem in hyemem graſſantur. 

Ad æſtatem pariter diarrhœas & choleras paſſi ſunt 
nonnulli. Vulnera putredinem, ſeu corruptionem 
contrahebant ; unde febres ad depurgationem uſque. 
Tandem quibuſdam ad hanc præſentem hyemem 
ſpuriæ pectoris contigerunt inflammationes, & ca- 
tarrhi. Plerique tamen zgroti prædictis febribus in- 
termittentibus laborant. 
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oecubuerunt, ex apoplexia alli, alii vero ex internis 


| Read Nov. 18. 
1742+ ; 
the Family of 
covered a Water Inſect, not known yet or deſcribed 
by any Author. It has a pellucid Body. having here 
and there branched out ſomething like Claws, with 
which it catches a particular ſort of ſmall Worms, 


which are every-where found in * Waters: 
Theſe are its Food. 


3 > a 


[ers]. 


Duobus poſtremis anni menſibus complures repente 


præcordiorum affectionibus. Illud denique animad- 
verſione dignum cenſemus, frequentes per æſtatem, & 


autumnum fuiſſe morbos ex vermibus ortos, quos in 
acutis etiam vomitu, & dejectionibus expulſos vidi- 


mus: idque in ruſticis potifltmum obſervare proclive 
erat. 


u. Euratt 1. 4 e en 1 F. Caen, 


M. D. at Leyden, November 1742. to 
Peter Collinſor, F. R. S. concerning a Water 
Inſect, which, being cut into feveral Pieces, 
| becomes ſo my, pre Animals, 


SIR, 
Tris now about Nine Months ſince 
that a young Gentleman, living in 
Mynheer Bentinck at the Hague, diſ- 


But of what Sort this Inſe& j is, is not known; - nor 


have its Mouth, Stomach or Inteſtines been yet dit 
covered. 


But what is moſt ſarpriſing ng is, that, cut this Ani- 


mal in Five or Six Pieces, in a few Hours there will : 


be as many like their Parent. 
This 


r 


This Nifcoyery was and is very ſurpriſing to all our 


Virtuoſo s, and really not believed, until the Pro: 
feſſors Albinus and-Muſſenbrock were provided with 


the Animals, and, after having well examined this 


Creature, found the Prodigy of increaſing itſel Fi 


4 ' 


One of the Gentlemen that made this Diſcovery 
was Mr. Allemand, a Man of great. Learning and 
Ingenuity, Tutor to the Sons of Mr. SGravenſanae. 


C There 
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The firſt Account given to the RovAl. Socig rv, of this ſurpriſing 
Property of the fore- mentioned Inſect, was in a Letter from Monſieur 


Buffon, of the Royal Academy of Sciences at Paris, and F. R. S. ts 
Martin Folkes, Eſq; now our Preſident; his Letter bears Date the 


18ch of July 1741. N. S. and was communicated to the SOCIETY at 


their next Meeting on the 29th of Oeber following; and therein Mon- 
ſieur Buffon acquaints Mr. Folkes. of Two very ſingular Obſervations 
lately made in Natural Hiſtory ; the Firſt of a ſmall fort of Bug, which 


produces its Like ſomewhat after the Manner of Plants, and without 


 Copulation; the other of a ſmall Inſect called a Polypus, which is found 


ſticking to the common Duck-weed, and which, being cut in two, puts 
out from the upper Part a Tail, and from the lower a Head, fo as to 
become Two Animals inſtead of One; beſides which, when cut in 
Three, the middlemoſt Part puts out from one End a Head, and from 


the other a Tail, ſo as to become Three Animals, all living like the 


firſt, and performing the Offices of their Specie. Boch which Obſer- 


vations Mr. Buffon lays were well averred. . 


Mr. Folkes allo at the fame time communicated another Letter he 
had received from the Hondle Charles Bentinck, Eſq, at the Hague, dated 


the 15th of the foregoing September, wherein it is faid, That a young 


Gentleman of Gene va, then in Holland, whoſe Name we {ince learn 


to be Monſieur du Tremblay, had found in Water, wherein he was look- 


ing for Inſects, ſome ſmall things he at firſt took for Plants, till, on a 


further Examination, he perceived them to move, and to contract them- 


ſelves on their being touched; nor could he at firſt think them to be 


Animals, by reaſon of ſeveral young Shoots he found to come out from 
them, and to hang upon one another as far as the fourth Generation : 
He was, however, at laſt ſatisfied they were Inſects, and that they preyed 
upon others, and would even eat 7 Fleſh. They fixed A, 
2 2 e 


TTV 
There have been ſeveral of theſe wonderful Crea- 
tures ſent to Paris, to Mr. Reaumur, from whom 
we hope for a particular Diſertation. 

But after all, I do not think it a perfect Animal, 
but a kind of the Uvge marine, Holothuria or Zoo- 
phyta, which really are living when they are firſt 
catched ; of this Kind are the Penne marinæ, figured 
by Barrelierus in Table 1273 and 1774. and alſo 
the Fung: Marini, Tab. 1293, 1294. Theſe laſt 1 
remember I have found ſeveral times on our Sea- 
Coaſts, and obſerved that there. was a living Nature 
in them. EE ror ET TI 
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he ſaid, by one End to ſome Plant, or the Side of the Veſſel in which 
they were contained, and at the other End had Six or Eight Arms, with 
which they ſeized their Prey. He alſo found, that one of them being 
cut aſunder, a few Days after, new Arms were grown out of that Part 
that had none before; fince which he had cut them every Way poſſible, 
in Lo Breadth, and obliquely, and always with the ſame Succeſs ; 
after which he has gone on fil further, 2 them, but never 
found them to propagate any other ways than by Shoots, ſeveral at a 
time, and without any Copulation. Mr. Bentinc added, That this 
Gentleman would ſoon print an Account of the Obſervations he had 
made; and that the Inſects he had himſelf ſeen of this Sort, were from 
about a Line to half an Inch in Length. EE 
I ͤbe late Mr. Lewenhoeck (ces to have met with this ſame Sort of 
Animalcula in the Year 1703, and has deſcribed and given a Draught 
of them in a Letter publiſhed in Ne 283. of theſe Tranſactions. Soon 
after which a more perfect Draught and Deſcription of the ſame Inſects 
were inſerted from an anonymous Hand in N® 288. of the fame Tranſ- 
4᷑ctions; all which Figures anſwer very well to the Deſcription and a 
: rough Sketch in Mr. Bentinchs Letter. In Fig. III. and IV. of this laſt 
5 cited Tranſaction, one of the Inſects is repreſented as quite purſed up 
or contracted; but neither Mr. Leuenhoec, nor the laſt- mentioned 
anonymous Author, ever thought of dividing the Inſect, though the 
latter had obſerved the young Shoot dropping off from the Parent. 
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III. Some — concerning the Poſition 
of the Colure in the ancient Sphere; com- 
municated in a Letter from the Rev? Ebe- 


nezer Latham, M. D. and V. D. M. to Dr. 
0 5 Herr. R. S. 


SIR, 


Have an on of tranſmiting 
to you a Draught of the Conſtella- 
tion Aries, as it was exactly copied by Dr. White, 
from a Book in the fine Library of your learned 
Uncle Samuel Sanders, Eſq; a worthy Member of the 
Ror AlL SOCIETY. I do not know whether it may 
not be eſteemed of ſome Moment towards the deter- 
mining the famous Controverfy with reſpect to Sir 
Tſaac Newton's Chronology. Dr. Halley obſerves x, 
That the Diſpute is chiefly, Over what Part of the 
« Back of Aries the Colure paſſed. Sir 1/aac Newton 
« takes it to be over the Middle of the Conſtellation ; 
« P. Souciet will have it, that it paſſed over the Mid- 
e dle of the Dodecatemorion of Aries, which by 
« Conſequence would make it paſs about Mid-way 
between the Rump and Firſt of the Tail ;” which 
Situation could never be ſaid to be over the Back: 
Whereas, if the Ring in this Cut C /ee in the Tas. 
Fig. 1.] was def gned, as 4 en, to image the 


—_ 


* Philoſophical rranſaflion, 5 Ne 397. 
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Colure 


L22121 

Colure in the ancient Sphere, it exactly anſwers Hip- 
parchus'sDeſcriptiqn—:y & To rrige xoAgw P11 zac 
45-xpi3 Ta rote zaTe TAzT@-. and juſtifies the Con- 
iruction.. Sir T/aac put on thore Wor ds a beyond 
Exception. The Sculptures. from whence this was 


OS. 2 as. WV » * . 


taken, have the Title of Anares, ſive Signa Celeſtia, 
in quibus Aſtronomicæ Sperulationes Veterum ad Ar- 
chetypa vetuſtiſſimi Arateorum Cæſaris Germanici 
Cadicis (44) ob oculos ponuntur a Facobo de Geyn ex 
Biblioth. Acad. Lugd. Bat. Amſtel. 1652. * © 
As I have no Opportunity to conſult the Original, 
it might give more Weight to the Account, if the 
Connoiſſeurs of your learned Society could ſupport 
the Engtaver's Teſtimony. as to the great Antiquity of a 
that. I will only beg Leave to obſerve farther, that | 
Ss as this Catalogue begins. with the Draco, which the 1 
4 Ancients ſeem to place at the Head of their Con- 
ſtellations; perhaps it may give ſome Light into the 
15 Time of the Book of Job, as well as into the Senſe 
$41.0 of that Place. For when he ſays, Chap. xxvi. 13. 
1 By his Spirit he has garniſbed the Heavens; his 
Hand has formed the crooked Serpent; I ſubmit it to 
the Judgment of the Critics, whether it is not highly I. 
probable the Writer muſt have lived within that * 
Period of Time wherein a Star of that Conſtellation 
might paſs for the Polar Star: And then, if the 
Aſteriſms are ſuppoſed to be placed in ſome ſuch Or- = 
der as here, the expreſs Mention that he only makes = 
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* Hug. Grotii Batavi Syntagma Arateorum : ex offic. Plantin. b 
* See Germanicus's Interpretation, p. 35. the Figure of che Con- — 
ellation Aries. — — INS _ 3 
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W. 755 Caſe of 4 an _ Darts Drophy, 


: ReedNor. 18. 
1742. a 
not be wholly unworthy of your Notice. 
nuary I was called to viſit a young Woman of Thirty 
Years-of Age, who about Seven Years. ago, had like 
a ſevere- Fir of the Stone in her Left Kidney, with 
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of this, was ſufficient to refer us to tlie'whole-Syſtem 
or Furniture -of the Heavens, But I am afraid I. be- 
come tedious. I am 


Tour Illuſtrious err | 
. and your moſt obedient, 
Findem, July 8. 1742. humble Servant, 


E. Latham. 


—— 


communicated in a Letter from Tho. Short, 
N. D. 10 0. Mortimer, M. D. Sec: R. S. 


Sheffield, Aix. 2. 1742. 


SJ R; ti, 
THE following Caſe being ſome- 
what uncommon, perhaps it may 
Laſt Ja- 


all the common Symptoms of a Stone, but by ſome 


Means recovered again. Three Years ago ſhe had 
another Fit, but got better in a few Days; though ſhe 


moſtly complained of a dult Pain in that Place ever 
after. When I ſaw her, I found her Menſes had 
been very irregular and ſmall ſince her laſt Paroxyſin, 
and totally obſtructed. ſince September; her Pulſe 


very ſmall and quick, her Countenance pale and 
languid ; a Pain at the Pit of her Stomach, towards 


the 


2 [ 224 ] | 
the Spleen, beſides that in the Kidney; her whole 
- Stomach and Belly full, and ſomewhat ſwelled, but 
harder on the Left Side than the Right; a Fluctuation 
of Water or Matter among the Abdominal Muſcles, 
and the Peritonæum very hard under it: The Right 
Side was full, and ſofter. - She had no Appetite, little 
Slcep, a ſmall Cough, a little Thirſt, flight Fever, 
and much Pain. I ordered her ſome laxative, ape- 
tient, attenuating, diuretic Pills, with an antihydropic 
ſtomachic Mixture, the Country Air, and daily mo- 
derate Riding. She purſued this Method a few 
Weeks with ſome Advantage, but not ſo much as 
ſhe expected and defired. Then ſhe took the Ad- 
vice of another Phyſician, to no better Purpoſe. 
In Abril Twas conſulted again by her. Her Fleſh was 
now much ſhrunk, the Belly fuller, Pulſe quicker, 
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Pain the ſame, Urine ſcanty, but pale, Appetite lan- : 
#®. , [= . guid. I preſcribed other things to the ſame Purpoſe | 
mM} zs above, but with no better Succeſs. In June I put | 


her on drinking Neil. Holt Water (which laſt Year 
D had cured Three of Dropſies, which was all had uſed = 
1 it for that Purpoſe) and riding: Upon this ſhe made 6 
I Water freely, ſlept tolerably well, had a better ark 
it petite, leſs Pain, and much chearfuller ; but the Swel- is 
ling of the Belly was ſtill the ſame. Always on turn- 

ing her in Bed, ſhe heard and felt a Jolting and 
Fluctuating of Water in the Belly: This put her on 
being tapped, not doubting but ſhe would recover 
then. Next Day I was ſent for to ſee the Water 5 
drawn off, July 23. but to my Surprize, on the Pre- 3 
foration, between Three and Four Pints of very thick, 1 
roupy, mixt Matter came away; ſome was Matter, k 
ſome a thick white Slime, but the greateſt Part was a 

thick 
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thick reddiſh-brown Liquor, like Liver maſhed with 
a little Water : It could not get through the Canula, 
without often clearing it with a Gooſe-quill. After 
this came near Six Pints of clear Water or Serum, as 
in a Dropſy. She ſeemed much eaſier then, all the 
Afternoon and Night; next Forenoon not ſo eaſy, 
though ſhe came down Stairs to Dinner. Quickly 
; after it, ſhe was moſt ſeverely and violently ſeized with 
ſuch excruciating Pain all down the Left Side to the 
Foot, as threw her into the moſt profuſe Sweat, often 
Faintings, Vomitings, Oc. At Four o Clock, ſhe 
wholly loſt both Senſe and Motion of that Thigh 
and Leg; at Five ſhe was 2 and at Six ſhe 
died, Fuly 24th. 
Next Day the Body was opened before me, 
when a monſtrous Tumour on the Left Side 1 
| of the Belly ſhewed itſelf, and a large Bag of Water 
on the Right Side appeared, which Two filled the 
Fo whole Cavity. The Abdominal Muſcles on the Left 
Side were very large, flabby, bloated, and a livid pale. 
The Peritonæum uncommonly hard, thick and ſcir- 
rous; the Liver and Spleen both much emaciated; 
the firſt not above Two Pound, the laſt about Two 
or Three Ounces; the Stomach and Inteſtines, 
from the Cardia to the Anus, full of ſmall, hard, 
white, ſcirrhous Knots, like ſmall Peas, ot Hail- 
ſtones; the Inteſtines of a dusky yellow Colour: The 
Remains of the Omentum were mortified: The Kid- 
3 neys were ſound : The Pancreas very ſmall and yel- 
3 low. The Tumour on the Left Side (which was the 
| Ovarium) being cut up, ſome Pints of the ſame 
1 Matter as was firſt drawn off in Tapping, run out: It 
was divided into innumerable Cells, full of different 
Matter, ſome as above; ſome white, thick Slime, 
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ſome fatty, nd purulent, c. The Partitions bs: | 


tween the Cells yery ſtrong, cartilaginous in the Mid- 
dle, ſo as to reſiſt the Knife; like muſcular Fleſh 


below and above this Cartilage, ſo was each Cell. 
The whole Ovarium, before it was firſt broke, might 
weigh about Twenty Pound Weight. The Bag of 
Water on the Right Side, was the other Ovarium, 
wherein was nothing but like a large Ox Bladder, 
containing Nine or Ten Pints of Water; like a 
Bladder at the lower End, and riſing up like a covabend 
Horn at the other. End; the Skin was very thin and 


ſmooth. The Fae ca urinaria and UFOs were both | 


ſound. Fi 


From the chave-aentioned Account you will _ ..- 
» That here was a triple Dropſy, viz. One inter- 


* on the Left Side of the Abdomen; One in 
the Cavity of the Belly; One, and the largeſt of all, 
in the Right Ovarium. 24ly, As I have before ob- 
ſerved the like in ſome others, in much the ſame 

Condition; in barren Women, and ſtale Maids, Tap- 


ping ſhould be very cautiouſly undertaken : Eſpeci- 


ally when the whole Belly is not equally diſtended, 

and not a free FluQuation of the Water heard and 
obſerved from Side to Side, as the Sick turn in Bed; 

but eſpecially if there was, or is, a ſenſible Difference 
to be felt in the Hardneſs or Softneſs of the Parts of 


the * before it is diſtended monſtrouſly. 
1 am, 


SIR, 
Tour moſt humble Servant, 


Tho. Short. 


v. Part 
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V. Part of a Letter from 


4 "OE 
bridge, 10 a Friend of the . SOCIETY, 
occafiones by what has lately been reported 


concerning the Inſect mentioned in Page 218 
of this Tranſaction. 


Nov. 20. 1742. 
H E laſt News from Paris gives 
ſomething very ſurpriſing in the 


1742. 


Account of 5 Reaumurs late Memoir, read in 


the Royal Academy of Sciences there, concerning an 
Animal called a Poſypus, in which Life is ſaid to be 
preſerved, after it has been cut into ſeveral Pieces, ſo 


that One Animal ſeems by Section to be immediately 
divided into Two or Three more complete Animals, 

each ſeparately enjoying Life, and continuing to — 
form the proper Offices of its Species. 


Such an Account would have been leſs regarded, 


; had we not been informed before, that Two * ' coders 


had been communicated to the Roy aL Society, ſome 


Months ſince, from good Hands, both which men- 
tioned the ſame thing, and related it as a Fact averred, 


and carefully examined, by one of the greateſt Judges, 


and moſt indefatigable Promoters, of Natural Hiſtory, 
and eſpecially of that Part of it, which lcads to the 

Knowledge of what is moſt particular and remarkable 

in the Inſet and Reptile Part of the Creation. 


Some of our Friends, who are firmly attached 
to the general Metaphyſical Notions we have for- 


merly learned, reaſon ſtrongly againſt the very 


Poſlibility of ſuch a Fact: but as J have mzſelf for- 


* See above p. 219 wy 220. 
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merly owned to you, on other Occaſions, my Diftruſt 


of the Truth, or Certainty at leaſt, of ſome of thoſe 
Principles, which I never yet had a ſufficient Under- 
ſtanding of, to give a full and clear Aﬀent to; I ſhall 
now make no Scruple of acknowledging, that-I have 


already ſeen ſo many ſtrange things in Nature, that 


am become very dithdent of all general Aſſertions, 
and very cautious in affirming, what may, or may not 
Z CC: 
The moſt common Operations both of the Animal 
and Vegetable World are all in themſelves aſtoniſh- 


ing; and nothing but daily Experience, and conſtant 
Obſervation, makes us ſee, without Amazement, an 


Animal bring forth another of the ſame Kind; ora 
Tree bloſſom, and bear Leaves and Fruit. 

The ſame Obſervation, and daily Experience, make 
it alſo familiar to us, that beſides the firſt Way of 
propagating Vegetables from their reſpective Fruit and 


Seed, they are alſo propagated from Cuttings; and 


every one knows, that a Twig of a Willow particu- 


_ larly, cut off and only ſtuck into the Ground, does 


preſently take Root and grow, and becomes as much 


_ * areal and perfect Tree, as the original one from which 


it was firſt taken. C 
Here is then, in the Vegetable Kingdom, the very 
thing quite common, that Monſieur Reaumur's Me- 
moir is ſaid to give a rare Example of in the Animal. 
The beſt Philoſophers have long obſerved very ſtrong 
Analogies between theſe two Claſſes of Beings: and 
the Moderns, as they have penetrated further into 
Nature, have every Day found Reaſon to extend 
that Analogy: ſome have even with great Proba- 
. _ bility 


1 2291 


bility talked of a Scale of Nature, in which the, by 
an inſenſible Tranſition, paſſed from the moſt per- 


fe of Animals, not only to the moſt imperfe&, and 


thence to the moſt imperfect of Vegetables, but 
even through Coralline Bodies, and Minerals, to the 


nimate Parts of our Globe. 
Now in ſuch a Scale, who is the Man that will be 
bold to ſay, Juſt here Animal Life intirely ends, and 


here Vegetable Life begins? Or, Juſt thus far, and no 
further, one fort of O 


another ſort. quite different takes irs Place? Or, 


again, Who will venture to ſay, Life in every Ani- 


mal is a Thing abſolutely different from that which 


modeſtly doubt, whether Plants and'Vegetables may 


not themſelves be conſidered as a very low and im- 


perfect Tribe of Animals; as Animals might, in like 


manner, be conſidered as a more Perfect and exalted 


kind of Vegetables ? 


141 


WM e ſee the Two Sexes: of Male and Female trum 
through all the higher Patts of the Animal Creation; 


yer would he have gone a great deal too far, who 
ſhould have thence afferted, there were no Exceptions 


to this general Oeconomy; or that this was one of 


the general and diſtinguiſhing Affections of all the 
Animal Kind: For modern Diſcoveries have informed 


us, that there is ſome what very analogous to this in 
the Vegetable Creation alſo: And even in the Ani- 


mal it has been found, that Sails, Earth-worms, and 


ſome others, are really Hermaphrodites, having in 


themſelves the Organs of both Scxes z whilſt the work- 
. ing 


very Earths and Stones, which ſeem the moſt ina- 


Operations gocs, and juſt here 


we dignify by the ſame Name in every Vegetable? 
And might not a Man even be excuſed, if he ſhould 
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ing Bee ls truly of no Sex at all, nor any-ways im- 


prey in the Produktion of that Species, it labours ſo 


hard daily to provide with Food. 


But, whereas, in Animals, the Diviſion of the Sexcs 


5s almoſt general; and the Union of them in one 
Subject appears but in a few Inftances; contrarywiſe, 


in Vegetables, almoſt all have the whole Apparatus 
of Generation in each Individual, whilſt only a few 


"Sorts ſeem to emulate Animals in what is analogous 
to the Divifion of t gem. 
I éſeem, pe 


1ooſe Hints, and ſuch wild Conjectures as come in 


my Way, hope to be excuſed, though I yet hazard 


another Obſervation, which is, That what appears 
chiefly to be new, in the Subject of this Memoir, is, 


that the Animal or Animals live and do well after 
their Separation, and that they are capable of re- pro- 
ducing ſuch Parts as the Head and the Tail, which 


ſeemed eſſentially wanting. 
I fay, that the Anima s living and ** well again, 


* what is chiefly new; for that an Animal, after Se- 


paration of ſome of the principal Parts, ſeems for 
ſome time to retain Life in each Part, muſt have been 


ads by my _ * ; and tough People gene- 
. . — 


* The Antients — ak Notice of this and ſome even tem to 
have had no doubt, that Life continued ſome time in the Parts of a 
divided Inſect. Ariſtotle obſerves in the Fourth Book of his Hiſtory 
. of Animals, that almoſt all Inſects live ſome time when pulled aſunder, 
Waſps particularly; and that thoſe live longeſt, when ſo ſeparated, which 
have a long Body, and man 
alunder, one Part moves on forwards and the other backwards. But a 


Feet; fo that 'the Scolopendra bein cut 
Paſ- 


rhaps, to wander too much from the - 
Point firſt-mentioned ; but as I am only offering 


3 : 

Ly i 25 _— NAS 2 * : 2 . : : , * 2 Fat * = a oy N % 5 _ = * WY E. F N . < 

4 Rs. ah. ble Mz. a & 15 . * 8 " 2 x EST... 1 * e " . r i LED 1 1 - 

Ep 5 a « * 3 8 : . b : 48 2 ” 1 5 2 1 1 5 1 _ ASS... - . h . 4 4 
P * 4 7 — * 3 . « —y bf 
J b 7 n F * , 1 N 98 L > . 
4 ; . & LI Fe. 3 © LL * N " 
- 3 . R i * Er; 2 Sd , = 5 4 hs b 5 . 4 % Mk * 5 n. 5 
4 a - 40. 4 We \ * 2.8 LANG 3 93 PPP. NE SO >" FER Y Ms 
2 — 1 5 5 « * . . . G6 ; £ . 9 C * 14 * Uh **. n * * 7 n * N 


„ SEED 
rally. Gay, from their Prejudice in favonr of ſome of 
the Principles above hinted ar, that to be ſure only. 
one of the Parts, though they know not always 
which, feels and has the Senſation of Pain; yet have 
all I have ever talked with on the Subject, as freely 


by acknowledged, that the Phenomena appeared on the 
4 JJJJCCVVVVVVSCVCVGV(%I: oe ies. 
F A Chicken, or a Pigeon, whole Head is ſuddenly. 


1 ſtruck off, ſhews in both Parts, if no preconceived 
h ODpinion led us to think otherwiſe, ſtrong Signs of 
Pain and Suffering, and the very ſame Signs, that the 
reſpeCtive Parts of the Animal ſhew of that Senſatiqn, 
whilſt it is ſurely living and intire : And I have been 
told by ſome, who have ſeen the Heads of MalefaQors 
ſuddenly ſevered from their Bodies, that the fame 
Obſervation holds alſo in our own Species. But we 
have all ſeen it hold much ſtronger in the more im- 
Paſſage of St. Auſtin is ſo remarkable on this Head, that I cannot help 
tranſcribing it: Me revocat quod his hauſi oculis . . . . . . Cum 
La enim nuper in agro eſſemus Liguriæ, noſtri illi Adoleſcentes, qui tunc 
7 mecum erant ſtudiorum ſuorum gratia, animadverterimt humi jacentes 
in opaco loco reptantem beſtiolam multipedem, longum dico quemdam 
F vermiculum: vulgo notus eſt ; bac tamen quod. dicam nunquam in eo 
7 expertus eram; ver ſo namque ſtylo, quem forte habebat, unus illorum ani- 
25 mal medium percuſſit: tum ambæ partes corporis ab illo vulnere in con- 
traria diſceſſerunt, tanta pedum celeritate, ac nihilo imbecilliore ni ſu, 
quam fi duo hujuſcemodi animantia forent. Quo miraculo exterriti, 
cauſſæque curioſi, ad nos, ubi ſimul ego &. Alypius canſidebamus, ala- 
criter viventia illa fruſta detulerunt. Neque nos parum commoti, ea 
currere in tabula quaquaverſum poterant, cernebamus-; 4% e 
ipſorum, ſtylo tactum, contorquebat ſe ad doloris locum, nihil ſentiente 
| alio, ac ſuos alibi motus peragente. Quid plura? Tentavimus quatenus 
id valeret; atque vermiculum, img jam vermiculos, in multas partes con- 
cidimus: ita omnes movebantur, ut niſi a nobis illud factum eſſet, G- 
comparerent vulnera recentia, totidem illas ſeparatim natos, ac ſibi que n- 
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quam vixiſſe crederemus. Aug. Lib. de Quantitate Anime, 
perfect 
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as Worms, where, on the Separation of the Body into 
two Parts, Life has continued ſeemingly in both, and 


with rang Signs of it, longer than we have had the 


Patience to attend and examine. We have been, in- 
decd; quite uncertain, in which of the Parts this feem- 
ing Life has been moſt conſpicuous: and as both Parts 


ordinary People are generally poſſeſſed of an Opinion, 


that they: Je and- _ together again after their 
Separation. 


Now, if it . once be allowed, that Animal 


Life and Senſation might ſubſiſt but an Inſtant, in both 
Parts of the Creature, after its Section; the whole 
remaining Difficulty would be only as to the Cure of 
the Wounds, and the Reproduction of the neceſſary 
Organs that are wanting. And, for the firſt of theſe, 
we know very well, that the more imperfect Ani- 
mals are killed with much greater Difficulty than the 
more perfect, their Vitals being more diffuſed, and 
their general Organization being, 1 ſuppoſe, far more 
ſimple than that of the higher Tribes: And as to the 
other, I think no one will ſee any Impoſſibility in 


the Reproduction of certain Parts, after what we have 


ſeen and read of, in the Lobſter and Cray-fiſb Kinds, 
who when they chance by any Misfortune to loſe a 
Claw, reproduce it in a ſhort time, with all its Joints, 
and the proper Muſcles for moving them; all which 
appears as difficult as the regaining of a Mouth and a 
Tail to ſome of the Worm kind; whoſe general Or- 
ganization being ſimple, and conſiſting chiefly of only 
one ſtrait Gut, or Paſſage, from the Mouth to the 
. 


perfect Animals, as they are commonly called, ſuch 


have ſeemed to endeavour to get away, and have 
frequently ſoon after been found miſſing, Boys and 
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Vent, they ſeem to want little more to reproduce 


either, than a Contraction of the Wound, with the 
Aſſiſtance of the Muſcles that move the ſeveral Rings of 


which the Body is compoſed; and every one of which, 
in its firſt and natural State, performs almoſt the ſame 


Motions as are neceſſary for Suction or Ejection: the 


latter of which we have even ſometimes ſeen very 
wonderfully ſupplied in our own Species, in thole 


Caſes, where grievous Wounds of the Inteftines have 


put Nature upon trying to PIs her Operations in 


à new- Way. 


Upon the Whole, we are all very deſirous to 


Tee þ 1 Pn Reaumur's Memoir on this curious 


Subject; we hope it will ſoon be publiſhed, when, 
as his curious and exact Experiments will afford 
infinite Entertainment, ſo his judicious Remarks 
upon them will doubtleſs be no leſs inſtructive; 


but will, in all Probability, give a Light into theſe 
Matters we do not yet think of. In the mean time 


could not help juſt mentioning to you, what came 


into my own Head on the Occaſion, hoping thar 
however you may look on my Thoughts as the Dreams, 


Perhaps, of a Man bewildered in his Inquiries into 
Nature, you will ſtill believe me to be a firm and 


conſtant Lover of Truth, and ready at all times to 
receive and embrace whateyer is really ſuch, however 
odd and furpriſing it may at the firſt chance to appear. 


I ſhall therefore only add one or two Facts 1 ſhould 
indeed have mentioned before, when [ was ſpeaking 


of the Difficulty of killing ſome of the Tribes of 


Inſects and Reptiles; w which a are, that I have myſcit 
leen the Heart of a 77 her continue its regular Beats 


more than Six Hours aiter it had becn raken out ot 
_ „ | the 
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the Body: That I have ſeen that Body move and 
ſeem alive to all Purpoſes for a great Part of the ſame 
time, after having loft the Heart; and that I have ſeen 
Maſps, whoſe Heads had been taken off, creeping in 
the Window the next Day; and Butterſſies that have 
lived, and attempted even to fly, ſeveral Days after 
undergoing the ſame ſevere Operation. 5 
5 Inſects ſeem at firſt to ſuffer but little from the Loſs : 
of their hinder Parts, although theſe contain moſt of 
their Viſcera; nor does the Loſs of Limbs ſeem to 
affect them in any Proportion to the more perfect 
Animals. But even in our own Kind, in Infancy, 
before the Parts haye loſt all their Softneſs, much 
greater Wounds may be received without Loſs of 
Life, than afterwards. If we go yet further back to 
our Embryo State, it is very probable, that yet vaſtly 
greater Hurts are recoverable: And it is upon that 
Principle chiefly, that the beſt and moſt likely Ac- 


count has been given by modern Writers in Anatomy, 
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"ONE 
* 


of ſome very remarkable Monſters that have appeared 
in the World, where even ſome of the moſt eſſential 
Parts of Two Fætuss have been ſeen wonderfully 
united in One and the ſame Body. 1 ſhall now detain 
you no longer, than to aſſure you, that I am, with 
Truth and —_— 
BY I R, 


Tour moſt obedient, 5 
Humble Servant, &c. 
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VL A "Ry" s of the Calculation of the Tranſit 
of Mercury over the Disk of the Sun, the 
25th of October 743. by Mr. John 


Carlyn, 
Read Nov. 25. HE Equal %% 
* Time of the Oct. 24. 22 15 58 
true d at G reenwich . 
The Equation of Natural Days: add t 
Apparent Time of the true & Oct. 24. 23 32 ” 


At which time the true Place of the 
Sun and of Mercury ſeen bond, m, 12 36 44 
n 
1 * of aN 8 outh. 9 37 
The Elongation in 5 Hours (i. e.)) 
WM the 25 immediately n 
| — following the 8 5 
The Difference of Latitude j in the 
no _ --- : $1 
Therefore the Angle of the appa- 
rent Way of s with the Eclptie 
And the Diſtance of their Centres) 
at the time of their neareſt Ap- 3 
r 3 
And the Motion of Interval be- 
tween that and the d . = 
And the hourly Motion of Mer-) 
| cury in his Path over the Diske 
I of the Sun 3 
Hh 2 And 


29 16 


4 24 


8 33 o 


9 31 


1 ad 


5 55 
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And the Motion of the 5 Dura- 7 
tion from the firſt to the laſt ex- G 1 1 5 
terior Contacts of the Limbs 1 % 
And the Motion of the ſame Y 
the interior Coms 1 
Hence, the Time of the 1 
from the d to the Middle 0 | 
of + the exterior Tranſit . . 214 22 
of 2 the interior Tranſur . . 2.12 30 
r hy rw: 
The firſt exterior Contact of z 8 32 19 
- ae LS + £4 
The fitſt interior Conta PIR 8 34 11, 
The neareſt Approach of the | 
Centres, * Middle 9 * * 
The laſt interior Contact 0 59 21 
The laſt exterior Contact, or 1 01 3 Afternoon. 45 
End of the „ — 
This Computation is made from Tables * which 7 
give the aſcending Node of Mercury at the Time of * 
chis Tranſit 6' 17“ too forward, according to the | 
Reſult of very accurate Obſervations made of that in = 
E the Year 1723, by Dr. Halley, Dr. Bradley, and Mr. b 
1 Graham. Therefore making the Calculation with 
this Correction of the Place of the Node, the Times 
14 of the ſeveral Circumſtances of the Tranſit r will be as 
FE follows: es 
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h RF 
The firſt exterior Contakt „ 
The firſt interior Contact 8 31 os Of. 25. in 


the Morn- 


The neareſt Approach of the ing 


„5 
The laſt interior Contact 1 
The laſt exterior Contact . 1 02 51 7 FAiternoon 


This Tranſit may be very aptly compared with that 


1 46 0 


which happened on the 24th Day of October 1697 *; 


as happening at the End of a remarkable Period in 
Mercury's Motion, by which he is nearly in the ſame 
Situation, with reſpe& to the San, at every Com- 
pletion of it. Dr. Halley in his Series of Moments, 


in which Mercury i is joined to the Syn, ec. (publiſhed 
in the Philoſophical Trauſac tions, No 193.) makes 
the Middle of this Tranſit at 11 paſt Six in the Morn- 


ing the 24th Day, or the 23d Day at 18h 110 p. m. 


and the Diſtance of the Centres of the dun and 
Mercury 10 04. 


It may not be amiſs to examine and compare theſe 


Numbers by ſuch Obſervations as were made of this 
Tranſit, and may be depended on, and thereby to 
collect the Difference between Computation and Ob- 


ſervation; and whatever Error ariſes in Exceſs or 


Defect by a proper Application to the Tranſit of 


1743. it is imagined, will foretel it with a greater 


Degree of Exactneſs, than a Calculus from any Thevey 


whatſoever. - tO 
| There was only the Taro of Mercury in the Tronf 2 


of 1697. _ of my obſerved in adhd, 


—— 


* Mean Period 46 va 14 1 5 #4 
3 Flamſtead s Hiſt, Cœleſt. Lib. II. el. 3 


as, 


which 
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the Vertex of the dum to the Right Hand; and Mon- 
ſieur Caſſini obſerved the ſame accurately at Sh 100 


. Meridians of theſe Places, the Egreſs muſt have hap- 


4 01 


which was done àt Nuremberg in Germany, by Mr. 


Wirtzelbaur, and at Paris by Monſieur Caſſini: At 
Greenwich Clouds prevented it. At Nuremberg Mr. 
IVirtzelbaur obſerved Mercury to go off of the Disk 
of the Sun * at 8h 45 4 mane about 73 + Degrees from 


24” mane; therefore from the known Difference of 


pened at Greenwich at 8h 1' mane. 
The Obſervation of Mr. Wurtzelbaur will greatly 


| avail at coming at the Duration of the Tranſit. It is 


mentioned, that Mercury left the Limb of the Sun 


73 zo from his Vertex to the Right. Now at that 
time at Naremberg, the Angle of the Ecliptic with 
the Vertical paſling through the Suns Centre, was 
420 3' 5''; therefore the laſt Point of Contact on the 
Sun's Limb was obſerved 319 26' 557! from the 
Ecliptic to the South, and conſequently his Latitude 


was 80 28“ South at that time. Vf. 
To find the Point on the Suns Limb of the Ingreſs, 
in order to come at the Duration of the Tranſit, we 


muſt be beholden to Computation, and the Theory of 
Mercurys Motion: I have therefore, from the Tables 


from which the above Times of the Tranſit of 1743 
are drawn, carefully computed his Motion along his 


Path croſſing the Disk of the Sun, and find that he 
moved along it after the Rate of 5 53“ J in an Hour, 
and the Difference of Latitude in; Hours 4/ 21“, and 
his Elongation 2977“: Therefore the Angle of his 


* Vertex to the Right, it ſays, a Nadir Solis ad dextras; but it 
is a manifeſt Miſtake, as any one upon Trial may find. 8 
viſible 


[ + 
viſible Wey was 8? 29“ 50“, which, doubled, and added 
to 31 26155“, gives 4826“ 35% his Diſtance, on 
the Limb of the Sun from the Ecliptic alſo to the South- 
ward at his Ingrels on it; therefore the neareſt Ap- 
proach of his Centre to that of the Sun was 10019“, and 
the Length of the Path run during the Tranſit 25" 
14'', and conſequently the time of running it 4h 17, 
the half of which 2h 87+, ſubtracted from 20h 1/, the 
End of the Tranſit at Greenwich, gives the Middle 
there at 17h 52 zo”, earlier by 182 2 than the Series of 
Moments, Cc. give it. 
Nov as the ſaid Series makes the Middle of the 
Tranſit of 1743, at 11h 2' mane, and as it correſponds 
with that of 1697; and the Computation of that is 
18˙ too late by the Series of Moments, &c. it may 
be reaſonably expected, that the ſame Computation for 
this of 1743 will be ſo much too late too; and if ſo, 
the Middle may be put down at 43/5 paſt 10, or 44 
at fartheſt, October 25th in the Forenoon. 
By Computation from the Tables above-men- 
_ tioned, with the Correction of the Node, I make the 
Diſtance of the Centres at the neareſt Approach in 
1697, to be 10033“, but by the Obſervations of Mr. 
Nurtgelbaur it turns out only 10' 19“, leſs by 14“. 
Should therefore their Diſtance 1 in 1743 computed in 
the ſame manner at 9' 10“ be as much diminiſhed, 
the Duration of the Tranſit will be protracted no leſs 
than 5' 24”, and the firſt Contact will be 2' 42” earlier, 
and the laſt ſo much later, than the Times above- 
mentioned for them. 
N. B. In the Computation of the Tranſit of 1743, 

the Semidiameter of the Jun is ſuppoſed 16' 1472 
and that of Mercury 4%3 but in that of 1697, h. "e 
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taken Mercurys only 30), imagining the preciſe Mo- 


ments of the firſt and laſt exterior Contacts are not 
obſervable; but that the Ingreſs is ſeen. ſome little 
time later, and the Egreſs ſooner, than the true times 
thereof. I have all along ſpoke of the Motion 'of 


as, in Reality, it is that of them both jointly; but as 
we may ſuppoſe the un to ſtand ſtill during the Tranſit, 
it will then be conſidered as the apparent Motion 
of Mercury alone for chat Time. N 


vn. # Kane owl Mr Naber G pbell 17 


Kernan, to Dr. Mortimer, Secr. R. 74 con- 
cerning a Man who lived Eighteen Years 
on Water. 


S IR, tive. 15 1742. 5 
HOUGH unknown, at the Requeſt 


Read Dec. 9. 


„„ of Mr. Malcom, I trouble you with 


an Account of the extraordinary Abſtinence of John 
Ferguiſon, a Native of the Paroch of Killmell foord in 


the Shire of Argyle. 


About 18 Vears ago he happened to overheat him- 
ſelf on the Mountains, in Purſuit of Cattle, and in 
that Condition drank exceſſively of cold Water from 


a Rivulet, near by which he fell aſleep ; he awaked 


about 24 Hours after in a high Fever: During the 
Paroxyſm of the Feyer, and ever fince that time, his 


Stomach loaths, and can retain, no kind of Aliment, 


except Water, or clarified Whey, which laſt he uſes 


but 1 there being no ſuch thing to be had by 
Perſons 


Mercury, without mentioning that of the San, where- 
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Perſons of his Condition in that Country for many 
Months in the Year. 


Archibald Campbell of Tneverljver, to whom this 
Man's Father is Tenant, carried him to his own 
Houſe, and locked him up in a Chamber for 20 Days, 
and ſupplied him himſelf with freſh Water, to no 
greater Quantity in a-Day, than an ordinary Man 


would uſe for common Drink ; and at the ſame time 


took particular Care, that it ſhould not be poſlible for 
his Gueſt to ſupply himſelf with any other kind of 
Food without his Knowledge; yet after that Space of 


Time, he found no Alteration in his Vigour or 


Viſage. 


He is now about 36 Years of Age, middle Stature, 
a fair and freſh Complexion, with a healthy (though 


not ſeemingly robuſt) freſh Complexion; his Habit 


of Body is meagre, but in no remarkable Degree; his 


ordinary Employ is looking after Cattle, by which 


means he needs muſt travel Four or Five Miles a Day 
in that mountainous Country. 


He uſes no Tobacco; yet ſeems to diſcharge as much 


Sali ua as others, who do not uſe Stimulus to provoke 6 
that Evacuation. 


If we may judge of his inſenſible Perſpiration by 
the Softneſs and Freſhneſs of Skin, he is in that reſpect 


| like other Men, and like them ſweats with violent 


Exerciſe; as to the groſler Excrements, it did not 


occur to me to inquire about them, but I conclude 


he diſcharges none; becauſe the Country People, 
who ſtrongly fanſy him ſupported by ſupernatural 


Means, would not forget to object this to him, if he 


evacuated any Quantity of groſs Feces, with which 
Water. is not charged. 
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the Notice of Men of Letters; is one Inſtance to 
| convince us, that a great Part of the groſs Meats which 
we greedily deſtroy, is not neceſſary for the Support 
of Animal Life; and that there muſt be ſome other 


C22] 


This Hiſtory of this abſtemious' Perſen I had: from 
Mr. Campbell of Ine verliver, my Neighbour in that 


Country, who is à Gentleman of great Candour and 
Ingenuity, neither credulous himſelf, nor any ways 


inclined to impoſe upon the Credulity of others. I 
had the ſame Accoumt from ſeveral others, aud con- 
firmed by the Belief of the whole Country. The 
Man himſelf I never ſaw, but the Bearer, Mr. Charles 
Campbell, Preacher, has converſed with him, on whoſe 
Veracity you may depend. 


The Caſe appears extraotdinary fi ingular, and worth 


Qualities in the pure Element of Water, than what 


have fallen under common Obſervation, ſince they 
have ſupported this Man in Health and Vigour for ſo 
many Years, and ſupplied the Evacuations neceſſary in 
the Animal — 


„„ _ 81 R. 


nn 
moſt obedient Servant; 


Robert Campbell, 


9 Kernan. 
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vm. An Ane and Alpratt of the Mete- 
otological Obſervations communicated to the 


ROYAL SOCIETY, for the Tears 1731, 


1732, 1733, ＋ and 735 y Geo. 
_ 3s f 


nead Dec. 9. "HE Diaries \ continue through- 
* I out the ſaid Five Years, are only 
thoſe kept at Tran Caurt, Southwick, and Coventry. 
Diary for the Year 1731 is wanting, 
and ends with the Yeat 1734. I have, in my former 
Account of the Years 1729 and 1730, given an Ac- 
count of the Method and Contents of the Two Firft. 
Mr. Henry Beighton s, from Griff near Coventry, con- 


tains the Height of the Barometer at ſeveral times 


of the Day, in Inches and Decimals, and the Weather. 


That from Upſal by Mr, Celſius, from Hudickſvual 
by Mr. Broman, and from Abo by Mr. Sporing, go no 
farther than the Year 1731; for which Year there is 

alſo one from Landen by an Author whoſe Name 1 


do not find; for it appears not to be Mr. Conrad 
2uenſel's, whoſe end in the Year 1730, from the 
ſame Place: It contains Obſervations on the Baro- 


meter twice a Day, in Swediſb Meaſure, which I have 


reduced to Eng liſp; 


the Wind and W 


which is a particular one of his own. 


Mr. Weialer's Diary from, Witemberg i to 


the End of the Year 1734. In the Year 1732, he 


alters his Method of the Barometrical Heights, from 
Paris to London Meaſure, and the Days of the Month 


from the New Style to the Old one, to make them 
112 the 
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the better correſpond with our Obſervations. He 
gives a very accurate Account of the Phenomena of 
ſeveral Northern Lights in the Ends of the Years 1731 
and 1733, and Beginning of the Year 1734. His 
Diaries alſo contain fome few Aſtronomical Obſerya- 
tions, and extraordinary Occurrences. TS. 
Captain Chriſtopher Middletons * of 10 : 
Voyage to Hud/on's-Bay is publiſhed already in 
Philoſophical Tranſattions, N* 418. The Naples Di 
ary by Dr. Cyrillus ends in the Year 173 2, and alſo 
that from New- England by Mr. Dudley, -—- 
For the Year. 1734, that from Dr. Pack, at Canter- 
| bury, exhibits in one View, by a Table for every 
Month of the Year, in the Firſt Column, the Quantity. 
of Rain, and the Evaporation: In the Second, Third 
and Fourth, the greateſt and leaſt. and middle Heights 
of the Barometer, Thermometer, and Hygrometer : : In 
the Fifth, the Meteors, by Variety of Marks, which 
he gives an Explanation of: In the Sixth, the Direction 
and | Strength ofthe Winds. He gives alſoa Deſcription 
of the Inſtruments he invented, and made uſe of, for 
Obſervation of the Quantity of Rain and Evaporation, 
and the Hygrometer, with a Draught of each. For 
the Month of January, there is a particular Table, 
containing great Varicty of Obſervations for every 
Day of that Month. The Thermometer 1s peculiar 
to himſelf, as far as [ know; and he gives no Rule to 
reduce it to the Standard. There is a Letter of his, 
relating to a Chart of the Levels of Kent, which, he 
thinks, are ſo contrived as to cauſe a Circulation of Air 
from the Sea, which is of great Uſe. Mr. Forth's 
Diary, at large, from Darlington, begins in the Year 
17373 but he has given an Abſtract tor the Three 
pre- 


SS 
preceding Years: In which the greateſt, leaſt and 
middle Height of the Barometer is given for every 
Month; which Mean, upon Examination, I take to 
be found in the way uſed in theſe Tables, and there- 
fore 1 have put them in as ſuch. By a Letter of his it 


3 appears, his Thermometer ſtands at Forty-five Degrees, 
= when Mr. Hawksby's ſtands at Thirty-three, which is 
* 'Twelve Difference; and, I ſuppoſe, he means they 
F differ ſo much throughout the Scale; ſo by that Rule 


have reduced his Obſervations to the Table. Quere, 
At what Time of the Day the Obſervations were 
made, and where the Thermometer was placed; for 
the mean Heights differ but little from thoſe at 
London, as he obſerves in his Lerter. There is an 
Extract of a Letter from Signor Didacus de Revillas 
to Dr. Mortimer, containing an Account of the 
Rain that fell at Rome, beginning with Auguſt 17 34, 
and ending with Fuly 1735, in Paris Meaſure, which 
1 have reduced to Engliſb. eg 
= Marquis Poleni's Diaries, at large, from Padua, 
= end in the Year 1730; but he ſent an Abſtract of 
nis Obſervations for the Six following Years, which 
was publiſhed in the Phzloſophical Tranſactions, 
Ne 448. in which the Account of the Depth of 
Rain being intire, I have inſerted it in the Table, 
for the readier comparing it with other Places. 
| Theſe are all the Manuſcript Obſervations com- 
municated to the RoYAL SOCIETY, relating to Mete- 
orological Obſervations. I have added the Obſerva- 
tions of the Barometer, Thermometer, and Rain, at 
Edinburgh, from the Four Volumes of Medical Eſ- 
lays; and Mr. Doppelmater's Barometrical Obſerva- 


tions, 
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tions from the printed ones at Norimberg, to make 


the Tables as general as I could. The Tables are 
drawn up in the ſame manner as thoſe for the Years 
1729 and 1730 3 and from them various Obſerya- 
tions and, Compariſons may be made, in 


particularly, Dr. Plot, Dr. | On Mr. Locke, Mar- 


quis Poleni, and others, as appears in the Tranſat7ions 
of this Sociz ry; and many more ſuch Obſervations 


may be added, by thoſe that are curious in theſe things, 


at their Plcaſure, = ks Bs a 


the ſame 
manner as has been done by ſeveral Hands herctofore, 
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rt Account by James Parſons, M.D. 
F. R. S. of a Book intituled, Traité des Sens, 
Oc. by M. le Cat, M. D. EF. KS printed 
at Rouen, 1740. 86. 


'HIS Treatiſe appears, by the Ad- 
8 vertiſement prefixed to it, to be a 
Part of a Phyliological Work, which the Author ſays 


is not likely to be ſoon publiſhed ; and that he has 


therefore exhibited this Part for the Uſe of the Cu- 
rious, and Loyers of Philoſophy, who might not be 
ſo agreeably entertained by the reſt of the Work, as 
treating chiefly of the Human Body, and therefore 


calculated rather for thoſe of the Faculty of Me- 
dicine. 


He begins the Bock with Page 201. and ſays he 
has, before, eftabliſhed certain general Principles of 
Senſation, and that now he proceeds to recount the 
particular Parts with which Nature has furniſhed the 
animal Occonomy, | ſerving to our different Senſes; 


and then expatiates a litle upon the general Uulity 
of them. 


His Firſt Chapter treats of the Senſe of Feeling, 
wherein he has compiled all the different Pheno- 
Mena that regard this Senſe, as thoſe of Heat, Cold, 


and other Objects of Feeling, with the Structure of 


the Skin, to which he thinks fit to ſubjoin Two 
known Hiſtories, one of a blind Organiſt in Hol- 
land, who diſtinguiſhed all kinds of Coins, and played 
at Cards, by Feeling ; and the other of the famous 


Statuary Ganibaſius, who, though ſtonc-blind, could 
by 


[ 265 ] 
by Feeling make a Statue in Clay, perfectly like what 
1 felt. Our Author adds ſomething of Tickling, 
and endeavours to prove, that Imagination has a 
great Share in the Cauſe of this Senſation, as well as 
the others; and thence he falls upon an Account of 
another Senſe, which he brings under this Head; 
which he calls, /2 Chatouilment de I Amour, of 
which he gives a florid Definition. 
Taſting is his next Subject, wherein, as in the 
foregoing Chapter, he has drawn together the ſeveral 
Sections relating to it, as, an Account of the Or- 
gans of Taſte, the Mechaniſm of Savours, and the 
manner of their being varied into compound Taſtes. 
His Compariſon here is new; he ſays, Since the Prin- 
ciples of Savours arc Salts, both fixed and volatile, 
that Water, Earth, and Sulphur, ſerve to make the 
great Variety, and different Kinds, that are in Taſte, 
juſt as Shadows variouſly mingled with Light form 
different Appearances ; not that the Shadow is capable 


of making an Impreſſion upon our Organs of Sight, 
but the Light alone; as the Salts alone arc, upon our 


Organs of "Taſte. He has alſo ſome Reaſoning upon 
the Difference that is in Mens Appetites to ſome Eat- 
ables, which were before diſagreeable. His Reaſon 
18, not that the Organs differ at any time from what 
they always were, but becauſe the Soul ſometimes. 
changes her Ideas, even from the ſame Impreſſions, 
and that therefore there can be no Ideas eſſential to 
any Impreſſions; or at leaſt, that there are none 
which the Soul cannot change: He alſo ſays, that 


Imagination is much concerned in the: Variation of 
Taſtes. 


The 
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The Senſe of Smelling is diſcuſſed in his Third 


Chapter, wherein he obſerves the ſame Method as 


in the Two former, in deſcribing the Mechaniſm of 
the Organs ſerving to that Senſe, and accounting for 
the Conveyance of Odours to thoſe Organs; and for 


the Stimulus of ſome odorifcrous Particles cauſing 


Tears to flow, as well as Sneezing cauſed by a glaring 
Light; and, after making ſome Reflections on the 
many Effects of Smells upon the Human Body, and 


the exquiſite Senſe of Smelling in ſome Animals, he 
recites the Story told by Sir K. Digby, of the Boy 


brought up in a Foreſt, whoſe Smell was ſo exquiſite 
as to perceive the Approach of Enemies, and warn his 


Parents of them. Our Author found this Story ele- 


gantly told, and rcaſoned upon, in Monſieur Verduc's 


Book called, Uſage des Parties. He alſo mentions 
the Perfection of Smelling in the Inhabitants of the 
Antibes, who can run a Man upon the Noſe like 
an Hound; and concludes this Section with a Relation 
of a Frier of Prague, from the Journals des Scavans, 


who could not only diſtinguiſh different Perſons from 


each other by Smelling, but alſo an incontinent Wo- 


man from a chaſte one; and adds, in a joking Strain, 


that this Man had begun a Treatiſe of Odours before 
he died, which the Tournaliſts much regretted the 
Loſs of: But, ſays Monſicur le Cat, for my part, I do 
not know but a Perſon ſo exquiſite in this kind of 
Knowledge would be dangerous in Society. 


He proceeds next to treat of Hearing, and brings 


under that Head the whole Mcchaniſm and Doctrine 


of Sounds; the Vibrations of all ſounding Bodies: 
And from the Experiment of holding a Candle near 


any vibrating or ſounding Body, without the Flame's 


being 


[267] 
being moved or otherways affected, he argues, that 
the common Air does not produce the Sound, but 
a more ſubtil Fluid better proportioned to the Or- 
gans of Hearing: Here he runs into a Detail of the 
Principles of the Chords and Tones of Muſic, and 
makes a new and curious Compariſon between the 
| principal Colours in the Rays of Light, and the fore- 
x. faid Fluid, which is more or leſs tubtil in the Air, 
ſome Particles of which are only capable of being 
moyed to expreſs low Tones, others higher, and ſo 
on ſucceſſively, as far as the Compaſs of Muſic 
racks; juſt as the Light is compoſed of certain 
kinds of Rays, ſome of which produce Red, ſome 
Green, &c. This being ſuppoſed, fays he, it may 
be conceived, that every Tone will move the Fluid 
that is proper to itſelf; and by that means the Ear 
may receive at once the Impreſſions of every Fluid, 
as the Eye receives the Impulſions of ſeveral coloured 
Rays at the ſame Inſtant. He adds to this, by way of 
Reaſoning, that when a ſingle String of an Inſtru- 
ment is touched, though the generality of Mankind 
can diſtinguiſh but One Tone, which he calls the 
Fundamental Sound, yet People accuſtomed to Har- 
mony can diſtinguiſh, beſides, an Cctave, a Fifth, and 
a Third, covered by this fundamental Tone; for the 
Octave is half that Sound, or the Produce of half the 
String; the Fifth is the Produce of Two-thirds, and 
the 7. bird is the Produce of Four: fiſths of the fame- 
String. 

He proceeds to teaſon upon this in an agrecable 
Manner, and concludes his above- mentioned Com- 
pariſon to this Purpoſe : Thus there are in the vi- 
brated String all the Harmonies or Chords at oncc, 


which 
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which compoſe the fundamental Sound, by vibrating 
each its particular proper Fluid at the ſame time; juft 
as the Aſſemblage of all the different primitive co- 
loured Rays mecting together, makes the white Co- 
lour or Light: And ſo the Ear of a good Muſician is 
a kind of Priſin, which can ſeparate and diſtinguiſh 
the Sounds or Tones from each other in the funda- 
mental Sound. He gives an anatomical Deſcription 


of the Organs of Hearing; and has added ſome good 


Figures of the external and internal Parts of the Ear, 


with the Euſtachian Tube, much after the manner 
of Du Verney. 


He has alſo the Figure of an Inſtrument, Page 292. 


to help thoſe that are hard of Hearing, which he 


claims the Invention of. The particular Form of this 
Inſtrument may be new to the Author; yet we have 
had of this Kind in Uſe many Years in England for 
the ſame Purpoſe. He finiſhes this Section with ſome 
Reflections upon a young Man of a Town called 
Chartres, who was born deaf and dumb, and whoſe 
Hearing ſuddenly came to him, and who ſpoke ſome 


Months after. In this Place he has a very good 
Figure of the Baſis Cerebri, by a tranſverſe Section 


through the Frontal Sinuſes a little above the Eyes, 


and continued through the femporal Bones; demon- 


ſtrating the Originations and Exit of the Nerves, 
with the Conjunction of the vertebral and carotid 
Arteries, according to the Diſſection of the famous 


Willis; and then proceeds to his laſt Section, which 


This Scction, in a word, is on the Structure of the 


Eye, and all the Phenomena of Viſion. He begins 


it with the Doctrine of Lights and Colours, making 


[ 269 ] 
uſe of many Experiments and Explanations of the 
reat Sir Iſaac Newton; having alſo added ſeveral of 
is own, beſides ſome little Cavils, a mere Jeu des 
Mots, againſt that great Man's Doctrine of Attraction, 
to which he prefers the Impulſian of Carteſius. He 
quotes againſt Sir Iſaac, M. de Fontaine, M. Bannier, 
and M. Voltaire; and as our young Author had 
a mind to oppoſe the Opinions of one of the greateſt 
Abilities in the Sciences, common Prudence ſhould 
have informed him, that the Name Newton beſpeaks 
the greateſt Modeſty and Diffidence in the Attempt. 
Our Author amuſes himſelf thus againſt that Prince 
of Philoſophers, which is the more ſtrange; ſince if 
he had wrote nothing on the Subject, Monſieur le Cat 
would have wanted a great Part of his Furniture for 
this Section. 
The principal Authors beſides, regarding Anatomy 
and Phyſiology, which our Author ſeems to have had 
in his View, are Da Verney, Willis, Synac upon 
Heiſter, and Yerduc's excellent Book L'Uſage des 
Parties. However, this 7 reatiſe of the Senſes is 
judiciouſly compiled; nor does it want ſeveral in- 
genious Embelliſhments from the Author, beſides the 
Opinions of ſeveral others; we my therefore con- 
clude it to be a very uſeful Book. 
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X. Obſervationes variæ Medico-Chirurgice a 
Johanne Daniele Schlichting, Med. & Chir. 
Doctore, Acad. Cæſareo-Leopoldin. Nat. 


Curioſ. Membro, & Commercii Literarii 
Norimberg. Socio. 


Circa $ Pinan RR Animadverſa nuper detetia · 


Read Dec. 23. 1. 


A Jomperii illam eſſe ægritudinem, 
174 * 


quæ luem Veneream multum 


zmulata & hnmarcs & vaſa corporis inficit. 


2. Eam non ſemper oſſa, neque medullam primum 
afficere, ſed interdum quoque adipem, membranas, & 


3. Perioſtea aliæque ambientes partes ſubinde ſolum 


apparent tumefactæ, quibus diſcifſis nulla nondum 
oſſis infectio. 


4. Aliis os primum tumeſcit, idque in epiphyſi. 


| Digitorum autem oſſa per totam ſuam molem ali- 
5 quando tument, unum aut plura. : 


5. Quando os carie infectum vidi, expertus ſum 
inſuper interdum ulceta, fiſtulas, tubera ad clunes, ſub 
axillis, oculos aliaſque partes vel inflammatas vel ex- 
ulceratas eſſe; quæ vero cuncta ſymptomata cedebant 
penitus unico remedio, Mercurio, huic morbo atque 
lui Veneris proprio. 

6. Abſceſſus & ulcera ad articulos, ad perioſteum 
& ligamentum uſque penetraſſe, neque ulla tamen 
caries conſpici poterat. Aſt ſubinde nuditas oſſis 
compatet abſque carie, aliquando cum carie ac ſine 

ex- 


L 271 ] 
exoſtoſi, & iterum exoſtoſis abſque nuditate & abſque 
carie. 
7. Facta ſuppuratione, exoſtoſis poſtmodum adhuc 

multum reſolvitur proprii remedii uſu. 
8. Immo, ſeparatis oſſium particulis reliquus oſſeus 
tumor pedetentim reſolutione fatiſcit. 
9. Privantur ægri & mutilantur digito, manu, pede, 
vel uno aut multis articulis, neque malo tamen 
penitus orbantur: reſtat ſubtilis materia venenata hu- 
moribus miſta, quæ prioribus ſimilia mala poſtmodum 
licet aliis in locis reſuſcitat. Hinc pars aliquando 
fruſtra amputatur, quum vel ad eandem partem, aut 
proximam aut diſſitam quoque, virus efficax appulſum 
eundem morbum excitare conſpicitur. 
10. Immerito hic loci, in civitate adeo populoſa, 
ſoli naturæ miſeri relinquuntur, per annos decem & 
ultra ſic fruſtra afflicti, ſperato quotidie vano naturæ 
ſpontaneo adminiculo. Expectando autem ſat diu ac 
nimium, pereunt tandem tabidi quam miſertime ita 
malo vexati. 
11. Sine fructu igitur multis farilibus atque vanis 
adhibitis remedlis, medicatus diu vexans ægrotos lig- 
norum decoctis, alvum ſudoremque cientibus diure- 
ticis, terreis, minerali Æthiope, Cinnabari, Marte, 
omnibus ne hilum quidem proficientibus, conſului 
MERrcuRIUM, & efficacem inveni, illum quidem 


præcipue extus affectæ parti illitum; quamvis & 
Panaceæ forma intus ore aſſumtus ille mihi nonnun- 
quam ſatis proficuus & efficax obvius factus ſit. 
12. Partem tumentem, in quocunque ſit ſtatu, cute 
tectam aut ulceratam, cum vel ſine oſſis nuditate 
aut carie, unguento Neapolitano inungendam jubeo. 


ul 


Ooz 


Uh: [272] 
4 R Une. Roſ. Zj. Mercurii viv. I ſs. Terebmth. clar. 
11 3j. M. F. Ung. ter, octo, decem aut quatuordecim 
91 dies pro re nata, & ætatis ratione, plus minus, citius 
e tardiuſve id oblinatur, impoſito ſupra communi em- 
In plaſtro diapalm. defenſivo, aliove: illinatur autem ſin- 
e gulatim parumper bis de die: exhibito interdum, ad 
"1 bp avertendum ptyaliſmum, leni pharmaco alvum ciente : 

Wt is | Idque ad duos treſve menſes aut ultra agendum eſt, 
n donec ulcera funditus coaluerint, atque oflei tumores 
e maximam partem diſparuerint, deſiſtendo interea non- 
e nunquam ab uſa Herculis, Mercurii, qui longo tem- 

1 poris ſpatio hic medetur tarde, non quidem per ptya- 
eie liſmum, contra ac in lue Venerea accidit. Tam 
1 enim parvo tempore omnia ſpinæ phænomena haud 
Di diſparent ſalivæ fluxu, uti contra Syphilidi con- 
1 13. Sæpe & fere ſemper vidi, hac ſola methodo 
eien non modo tumores fuiſſe reſolutos, verum & ulcera 
1 profunda, & iſta cum carie putrida, fungoſa, quæ 
ain fiſtulas mentiuntur, &c. penitus ſolidata, nulla om- 
ai nino facta ſciſſione, terebratione, abraſione, uſtione; 
ien adhibita interim extus ſolummodo ſimplici ulceribus 
ane propria deligatione. V 
| 0 10 134. Aſt ubi hac medendi ratione per aliquot heb- 
Nen domadas porrecta comperii, haud ita fauſtum fore 
. iy. Th ſucceſſum, quum pus, ichor, lympha intus recluſa, 
T aut oſſis corrupti fragmentum vel ſeparari vel excerni 
een neſcit, partem rite incidendam, atque ſpongia aut 
. linteo o carpto dilatandam ſatis curavi; adhibitis 
W910 poſthac vulneri Myrrhæ ſeu Euphorbii tinctura, 
n Ag. dir. Fernel. Ung. fuſc. Fel. W. Alum. crud. & 
1 uſt. Merc. precip. & dulc. Spirit. Terebinth. aliiſque 
Ws” omnibus pro re nata in uſum vocatis, quibus ulcera 
15 Td: : ſor- 
1 
e 
1 TM 23 
15 
| j | | 1 


TT] 

ſordida una cum carie mundentur, caro excreſcens 
fungoſa coerceatur atque ſauciatum conſolidetur. 
Non neglecto tandem vinculo arctis faſciis ſtricto, 
una cum rara ſub finem neceſſaria deligatione. 

15. Tumorem vero partis ſolidatæ poſthac ſæpe- 
numero diu reſiduum naturæ diſcutiendum relinquo, 
aut gummoſum ei emplaſtrum affigendum curo. 


Pleuritis ſuppurata per vulvam puellæ excreta. 


Puella, vicini lanionis filia, tres annos nata, affi- 
citur pleuritide, quæ in abſceſſum vertebatur clau- 
ſum, juncto per menſes aſthmate. Sed ſubito puris 
fluxus oboritur per puellæ vulvam, extra tempus lotii 
reddendi, idemque fere continuus, die noctuque per 
quatuor ferme menſes haud interruptus, protractus, ut 
femina ac femora degluberentur. Quo elapſo tem- 
pore ægrota perfecte convaluit, nullis pene adhibitis 
medicaminibus, & adhuc annis quinque poſt validam 
4 „ I 
Aubſceſſus Liems per _— facta puris excretione 
— fanalinr. 


| Uxor J. Z. S. juvencula ante ſex annos afficitur 
lienis tumore, quo diſparente, per menſes pus e 
vulva copioſum abſque urina ſtillatim profluxit, & 
perfecte liberata eſt etiamnum vegeta ac valens. 


| Loco ſeminis ſanguis expellitur in coitu. 


| Juvenis 26 annorum quatuor ante annos virulenta 
2onorrhoea afflictus, per annum uſus præter pharmaca 
purgantia fortiſſimis diureticis, cruorem tandem loco 
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[ 12744 
ſeminis ejaculari cœpit abſque dolore, eumque ex 
rufo nigricantem, nullum extra coitus aut pollutionis 
tempus paſſus ex urethra fluxum. Et licet per ſepti- 
manam, immo per menſem unum aut plures, hanc 


omnino vitaverit excretionem, eundem poſt equidem 


ejaculatus eſt cruorem: neque vel ſemel quidem ad 


hoc uſque tempus purum ſemen emiſit, immo vix 
unquam aliquid albi ſemen æmulantis rubro mixtum 
apparct. Fortiſſimis adſtringentibus & temperanti- 
bus intus & extus utendum curavi, quando rubrum 
& nigricans parum albeſceret. Poſthac ptyaliſmum 


inſtitui protractum ſatis, aliiſque in uſum vocatis, 
nihil tamen cunctis proficientibus. Quare immedica- 
bilis ille nobis declaratus eſt ſoli naturæ relinquendus. 
Numne in proſtatis aut veſicularum ſeminis altera 


ulceratis vas ſanguiferum ruptum neque ſolidatum, 


ut cauſa, quærendum! ? 


Co ar articuli ſuppuratio, , cum ſeceſſione capitis fe. 


moris, ſolidata, vide Tas. Fig. II. 


Anno 1730. Puella ruſtica 14 annorum coxæ 


articulus tumeſcit, dolet, ſuppuratur, perrumpitur. 


Chirurgus dilatat foramen natura factum: extrahit 


totum oſſis femoris caput: ſubjicit poſthac in ulceris 
cavitatem Myrrbæ tincturam, porro fuſcum ung. 
fel. M. ſtringit eam denique arcto vinculo, raro 
deligat, atque ſex ſeptimanarum curriculo conſolidat, 
ut puella poſtmodum libere liceat manca inſeſſerit. 
Ecce figuram ab iſto Chirurgo ruditer delineatam = 


No 1. denotat acetabulum innominati oflis. 
2. caput oſſis, quod ex ulcere extractum eſt. 
* cruris collum, &c. 


Aneu- 


[ 275 ] 


Aneuriſma falſum non pulſans cruorem cont inens 
liquidum. 


Anno 1741. conveni cum Chirurgis foeminam 
A. C. Carſteus, cui erat brachium dextrum, circa 
cubiti ac radii articulum cum ipſo, prætumidum, pol- 
licibus 32 crafſum, a phlebotomia ante annum ibi 
facta, exortum, nunc inflammatum, rubicundum, 
valde dolens. Tumor erat extenſus ab infima hu- 
meri parte ad carpum fere uſque, uti TAB. Fig. III. 
demonſtrat. Ad latus internum apparuit ulcuſculum 

lividum gangrænæ junctum, rupturam præſagiens. 
Tactu erat inſtar veſicæ humoribus plenæ ac con- 
ſtrictæ abſque omni vel minima pulſatione, adeo durus 
ac denſus, ut nullam, & re minimam quidem repreſ- 
ſionem admitteret. Ad carpum quoque nulla pene 
pulſatio micabat. Nonnulli putabant fungum adi- 
poſum clauſum forte ſubeſſe, qui clauſus æque durus 
comparet: aſt ego cum. aliis aneuriſma non pullans 
latere ſuſpicati ſumus. Hinc convenimus, omni 
brachio faſciis commode circumvincto, rupturam 
eſſe expectandam, quæ die: etiam ſequente tertio con- 
tigit: Quando, ſoluta ligatura, momento temporis, 
maxima vi cruor liquidus ultra libram proſiliit. Chi- 
rurgus beneficio fungi boviſt. & faſciis ſedavit ex- 
templo hrmorrhagiam. Duas poſt horas conſenſi- 
mus omnes, aut brachium amputandum, aut arteriam 
eſſe circumligandam. Elegimus autem arteriæ liga- 
turam, appoſita primum machina torculario ſive furne- 
quet dicta ad arteriam ſupra comprimendam, diſciſſis 
tupra aneuriſma, in parte ſana, brachii ferme media, 
cute adipe ac ventre bicipitis muſculi, atque acu cum 


filo 


[2761 
filo infra aut ſubtus arteriam tranſmiſſa, ac filo circum- 
ligato. Tum, ſurſum ac deorſum omni diffiſſo aneu- 
riſmate, ſanguis, iſque clarus, rubicundus, liquidiſ- 
ſimus, copioſus, vel ad libras quatuor ſubito profluxit, 
quem ceperat ipſius una cavitas. Mirum ſpectatu, 
hic nullum repertum fuiſſe arteriz ſaccum, uti in vero 
ancuriſmate videre eſt, neque polypum aut ſanguinis 
grumum, ut in falſo, ſed cavitatem longe aliam inter 
cutim & muſculos atque inter muſculos ipſos forma- 
tam, atque muſculos ad brachium inferius ſitos 
omnes a ſe invicem ſejunctos, ac ſi arte eſſent ſepara- 
ti, ſed palleſcentes, vapidos, luridos, ad quos ad- 
hærebat parca quædam gelatina muci mollis inſtar, 
quam digitis ipſe deterſi, & quæ elota albeſcebat 
penitus: in memorata cavitate porro mirabundi 
omnes conſpeximus ex ſex ſeptemve locis ſupra infra, 
& e lateribus, tanquam ex tot canaliculis, cruorem vi 
atque copia proſiliiſſe. Ad eos tum canaliculos obſti- 
pandos admovimus fortiſſima ſtyptica, cum boviſt. 
boleto, vitriolo, ſpiritu terebinthinæ, alcabol Vini, 
&c. quibus & omnem cavitatem ope lintei carpti 
implevimus, arctis emplaſtris atque faſciis circum- 
vinto ſupra vinculo iſta: quidem cito ſanguinis 
flumen coercitum eſt, aſt mala ex malo exorta ſym- 
ptomatæ, qua rupturæ præceſſerant, uti erant febris, 
ructus, nauſea, vomitus, ſingultus cum calore, lipo- 
thy mia, tendinum ſubſultu, &c. veſperi exaſperaban- 
tur. Die ſequenti iiſdem creſcentibus, juncto de- 
lirio, tertio die mane, non obſtante temperantium, 
anodynorum, cardiacorum uſu fat largo, vitam cum 
morte commutavit. Et quum raro admodum ejuſ- 
modi exemplum occurrit, ideo memoratu dignum 
id 
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id judicans huc tranſcripſi, figuramque hanc tertiam 
appoſui. Notantur autem in TAB. Fig. III. 
N*: 1. Brachii dextri aneuriſmate obſiti interius 
BY Wl 
2. Locus unde ſanguis ſponte prorupuit. 
3. Brachii dextri ejuſdem externum latus. 


Scripſeram Amſtelædami, 
d. 16 Septembr. 1742. 
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X. Obſervationes duæ Anatomico- practicæ, una 
de Infante nato cum Sacco Aqua pleno, ab Oſſe 
Sacro uſque ad Talos propendente; altera de 


Hydrocephalo ſingulari. Auctore Job. Ba- 


ſtero, M. D. R. S. S. 
8 CN MNE illud, quod lymphatica vaſa 


Ss ita obſtruit, ut tranſitus contentæ 
lymphæ ad cor impediatur, hydropem cauſari poteſt: 
ſic quando in partu difficili caput nimium premitur, 
vel capite jam nato, os uteri collum, vaſaque jugu- 
laria ita conſtringit, ut reditus ſanguinis per arterias 
vertebrales allati inde impediatur, oriri poteſt Hydro- 
cephalus. = 5 


| 

Sic Lowerus, libro de corde, Cap. I. in cane vin- | 

culo ligabat venas jugulares, arteriis aperte relictis, | 
viditque canis caput pedetentim intumeſcere, ipſum- 1 
que hydropicum fieri: & ipſe in ſuſpenſis hominum 
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cadaveribus plus ſemel expertus ſum, laqueo redita 
tanguinis ex capite impedito, cavitates cerebri humore 
aquoſo eſſe repletas, plexumque choroideum hydati- wy 
dibus ſcatere. OY = 
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Aut oritur hydrocephalus, quando infantes cer- 


vice incurvo prodeunt, aut 2b obſtetricibus nimis rude 
trattantur, aut ante juſtum tempus prono capite in 
utero prolabuntur. Multum huc facit Phlegmati- 


cum matris temperamentum, & victus ex crudis & 
concoctu difficilioribus. ö 


Quoniam ergo in omni corporis puncto inveni— 


antur venæ, vehentes lympham ſanguine tenuiorem, 
hinc ubique in corpore hydrops oriri poteſt; qui, ſi 


univerſalis, anaſarca, fi particularis, a partibus affectis, 


ut hydrocephalus, hydrops pectoris, uteri, ovarii, ſcroti, 
&c. nomen habent. - 5 
Cum vero hoc anno rariſſimum hydrocephali & 
hydropis ſaccularis, ut loqui liceat, in praxi mea 


caſum obſervare licuit, illos ad vivum coloribus de- 


pictos Regiæ Societati offerre veniam rogo. 


Primus caſus fuit infantis maſculini ſexus, cui in 


tergo, ubi os ſacrum eſt, oriebatur ſaccus uſque ad 
calcaneos propendens, vera cutis productio, intus, ut 
tangenti videbatur, humore aquoſo plenus: hic in- 
fans, quamvis roſeo ſuo colore videbatur ſaniſſimus, 
paucos dies ſupervixit: mortuum diflecare non licuit, 
ſed ad vivum depinxit, omnibus partibus menſuratis, 
accuratus pictor. „%%% 

Alter infans duos annos cum ſemiſſe natus erat, eo 
ipſo quo moriebatur die, in omni quo tempore nil 


niſi maternum lac hauſit. A patre ſaniſſimo pro- 


creato, ſed a matre cachectica in lucem edito, caput 
quidem jipſi erat juſto majus, ſed pedetentim hoc ad 
delincatam excrevit magnitudinem, (licct parentes 


plures medicos & chirurgos conſuluiſſent, plurimaque, 


led incaſſum, tentaſſent remedia) ita ut teneræ vires 


mon- 


55 r 2 ; 1 | : e > {ot 
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monſtroſum hoc caput ſuſtinere eſſent impares, in- 
fanſque ſemper jacere cogeretur. 

Qui caput hoc poſt mortem filo metiebatur, ab 
auditorio meatu dextro ſupra oſſa bregmatis ad mea- 
5 tum ſiniſtrum filum viginti & ſemipollicem Rheno- 
* landicos longum reperiebat : qui a radice naſi inci- 
4 piens, filum ducebat ad primam dorſi vertebram, 
huic viginti tales pollices filum erat : qui vero a radice 
naſi incipiens uno circuitu occipitis, frontis & tem- 
porum oſſa cingebat, ejus filum viginti & quinque 
pollices Rhenolandicos longitudine ſuperabat. Ita 
hujus capitis oſſa a ſe invicem erant diſtenta, intra 
cujus integumenta communia nil ſeri aut aquæ tamen 
fuit repertum. 
Aperto autem ſecundum artem cranio, & prudenter 
elevata dura matre, apparebat pia, ſed tenerrima, ſed 
pellucidiſſima plena humore aquoſo, nullo odore, 
nullo ſapore prædito, ſed & ita pellucido, ut per 
eum, tamquam cryſtallum, ad fundum cranii poſſet 
perſpici. | 
Ad fundum cranii, inquam ; ; ipſa enim cerebri ſub- 
ſtantia, quam inter alia anatomica conſervo, ita erat 
compreſſa, ut nil minus quam cerebrum videbatur; 
ſed tantum firma membrana, quæ in his locis craflior, 
in aliis erat tenuior. 
Tres cerebri cavitates unam modo cavitatem for- 
mabant, ubi medulla oblongata & cerebellum, ſed in- 
credibiliter parvum, videri erat. Nates, teſtes, anum, 
aut cerebri vulvam, aut ullas cjus protuberantias, aut 
medullam ſpinalem fruſtra quæſiveris, nec veſtigia 
pia apparebant, 5 
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L 280 J 
Contentus vero humor prudenter effuſus & re- 
ceptus replebat quinque pintas, ad ſtateram exami- 


natus ſex libras & undecim ponderabat uncias. 
Dum infans ille vivebat, non niſi vitales ac na- 


turales actiones in eo videbantur, animales vero 
nullæ: quietus ſemper erat, non lacrymans, ſemper 


quaſi dormiens, ſurdaſter, & ſine ulla convulſione, aut 
motu ſenſibili, obiit. 
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Arabi of Part of a Letter from the Honour 

able William Bentinck, E/; F. R. S. 70 
Martin Felkes, E/q; Pr. R. S. communicat- 
ing the following Paper * Momſ. Trem- | 
bley, of the Hague. 
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„ | STK Hague, Jan. 15. N. 8. 1743. 
bl | HAT I here ſend you inclos d will, I hope, 
F anſwer the Queries of your laſt Letter. 
, Mr. Trembley, the Gentleman who has 
© made the Obſeryations on the Inſects, has drawn this 
Extract from his Journal: And I can anſwer for the 
« 


— — — 


- — AO _ 


—— 


— — l 
.. T——̃ ̃ ——— 


© Truth of the Facts therein contained, as there is not 
bone of them but what I have ſeen repeated above 
© Twenty times. I ſend you the Paper in French, not 
© having had Time to tranſlate it. I wiſh others may 
«be encouraged to try the Experiments over-again, 
„ ſatisfy themſelves of the Truth, by their own 
A Eyes. The Inſects may certainly be found in Eng- 
fl and, if carefully lookt for, eſpecially by ſuch as 
WW © are accuſtomed to ſuch Enquiries. However, if that 
0: 3 © ſhould be found difficult, it may be eaſy to ſend 
. ſſome over to you: And Mr. Trembley will give Di- 
W rections how to keep and feed them; for he makes 
1 © himſelf a Point d honneur of being communicative, 
3 © and concealing nothing of what he knows about 1 
13 = © them. If therefore you have any Doubt, or want 
N any further Information, pleaſe only to write to me, 
or to him, and you ſhall be ſure of an Anſwer, by the 
* firft Opportunity, I my to be kindly remem- 
y bred Oc. 
—— — Ive 
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water Poll vrus, by Monfieur Trembley, at 
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the Hague. — from . French * 


P. H. 2 F. R. S. 
T H E Aplae i in quattion is an b AY of 

which mention is made in the Philoſophical [ 
Tranſactions for the Year 1703. N?. 283. Art. IV. 
pag. 1307. and N. 288. Art. I. pag. 1494. 

It is repreſented in the Figure annexed. Its Body 
AB. which is pretty lender, has on its anterior Ex- 
tremity A. ſeyeral Horns A C. which ſerve it inſtead 
of Legs and Arms, and which are yet ſlenderer than 
the Body. The Mouth of the Polypus is in that 
anterior Extremity; it opens into the Stomach, which 
takes up the whole Length of the Body A B. This 
whole Body forms but one Pipe; a ſort of a Gur, 

' which can be open'd at both Ends. 

Ihe Length of the Body of a Polypus varies accord- 
1 ing to its different Species, and according to many 

2 other Circumſtances, to be mentioned hercafter. 
[43] I know 
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I know two Species, of which I have ſeen ſome 
Individuals extend their Bodies to the Length of an 
Inch and a half; but this is uncommon. Few are ge- 
nerally found above 9 or 10 Lines long; and even 
theſe are of the larger Kind. 

The Body of the Polypus can contract itſelf, ſo as 
not to be above a Line, or thereabouts, in Length. 

Both in contracting and extending itſelf, it can ſtop 


at any Degree imaginable, between that of the greateſt 
Extenſion, and of the greateſt Contraction. 


The Length of the Arms of the Polypus differs alſo 


according to the ſeveral Species: Thoſe of one of tlie 


Species that I know, can be extended to the Length 


of ſeven Inches at leaſt. 


The Number of Legs or Arms is not always the 


ſame in the ſame Species. One ſeldom ſees in a Po- 
{ypus, come to its full Growth, fewer than fix. 
The ſame may be ſaid of the Extenſion, and of the 
Contraction of the Arms, which I have ſaid con- 
cerning the Body. 
The Body and the Arms admit of Inflexion in all 
their Parts, A that in all manner of Ways. 


From the different Degrees of Extcnſ ion, Con- 
traction, and Inflexion, which the Body and the 


Arms of the Polypus admit of, reſults a great Va- 
riety of Figures, which they can form themſelves | into. 
Theſe Inſects do not ſwim, they crawl upon all 
the Bodics they meet with in the Water, upon the 


Ground, upon Plants, upon Pieces of Wood, Cc. 


Their moſt common Poſition is, to fix themſelves 


by their poſterior End B. to ſomething, and ſo ſtretch 
their Body and Arms forwards into the Water. 


They 


A, * 1 r ; 
A 


EV | 


They make uſe of their progreſſive Motion, to 
place themſelves conveniently, ſoasto catch their Prey, 
They are voracious Animals : Their Arms extended 
into the Water, are ſo many Snares which they ſer 
for Numbers of {mall Inſects that are ſwimming there. 
As ſoon as any of them touches one of the Arms, it is 
caught. 

The Polypus being ſeized of a Prey, conveys it to 


his Mouth, by contracting or bending his Arm. If 


the Prey be ſtrong enough to make — he 
makes uſe of ſeveral Arms. 


A Polypus can maſter a Worm twice or thrice as 
Jong as himſelf, He ſeizes it, he draws it to his 


Mouth, and what is more, {wallows i it whole. 
If the Worm comes end ways to the Mouth, he 


ſwallows it by that End; if not, he makes it 
enter double into his Stomach, and the Skin of the 


 Polypus gives way. The Size of the Stomach ex- 
tends itſelf fo as to take in a much larger Bulk than 
that of the Polypus itſelf, before it ſwallowed that 


Worm, The Worm is forced to make ſeveral 
Windings and Folds in the Stomach, but does not 
keep there long alive; the Polypus ſucks it, and after 


having drawn from it what ſerves for his Nouriſhment, 


he voids the Remainder by his Mouth, and theſe are 


his Excrements. According as the Weather is more 


or leſs hot, the Polypus cats more or leſs, oftener or 


leſs often. 

They grow in Proportion to what they eat; aha 
can 4 to be whole Months without eating, but 
then they waſte in Proportion to their Faſting. 


The Obſervations related in the Philaſo phical 


Tranſactions, principally concern the Manner in 


whick 


1 
* — — T: _ 
7 . — EE. Go — _— —— - % * 2 * — > =D — > \ 
— . xn — 0 —< gh . — — — "ES 5.25 : = - _ hn _— 
4 g — p l — SITES — ö — 4 ” T —— F 
. - 2 — 2 — 4 z K — © _- * — - 
* . Dr - - . — = _ * — =, MES F 
* - 2 * 4 Do _ -- . r — — £ 
2 ä 2  S . 5 [= _ 1 5 u 
- — — — Is — th = — — _— — — = 
— — — — 8 — * 
— 
— 
— — 


— 
— — — 2 — — * p _ 

i or: TT. TT. - — 2 2 W 

— — a 4 : — — 
- ——1 — - 


= RAC — <<: . 
—— X -_ at 
Ag — * 2 


1 


— —..— 
—— — „ 


— — — Qu _ -. 2 * » 46. i. pa as #« — — - 
= 7 AAA Es : 
age ——— - * 3 - -. wo * — 
. r Sn a 
— — OT.” —ͤ—ͤ— 
— 


aa 


— —— 
— —— - 


» 
— 
— 


—— — 
— - 


. 
- 
_— 
-- * — r 
* oY 


— — - — Du 5 * —— b — — 
— Dai — 8 . 2.3 — = — — — — = - — 
7 —— ' : 
—U—U— — —— ey — — — — 22 — — — ; — — : _ — 
8 or nh : ; - abc 8 — — 
—————ů— + - - - . J - = — * — — 2 - 


[vil 


' which theſe Inſects multiply. What | is there ſaid of 
them, is true and exact. The more one ſearches into 


the Manner how a Polypus comes from the Body of 
its Parent, the more evidently is one perſuaded, that 
it is done by a true Vegetation. 


There is not on the Body of a Polypus any diftin- 


guiſhed Place, by which they bring forth their Young, 
I have ſome of them, that have greatly multiplied 


under my Eyes, and of which I might almoſt fay, 


that they have produced young ones, from all the ex- 
terior Parts of their Body. 


A Polypus does not always put forth a ſingle 


young one at a time; it is a common thing to find 
thoſe which produce five or fix : I have kept ſome 
which have put forth nine or ten at the ſame Time, 
and when one dropt off, another came in its Place. 
Theſe Inſects ſeem ſo many Stems from which iſſue 
many Branches. I have learned -by a continual At- 
tention to two Species of them, that all the Indivi- 


duals of theſe Species produce young ones. 


1 have for two Years had under my Eye thouſands 
of them; and though I have obſerved them conſtantly, 


and with Attention, 1 never obſerved any thing like 


Copulation. 
VD pon Suppoſition, that this Copulation i is perform'd . 
in ſome ſecret Manner: I tried at firſt to be ſure it 
had not Place between two of them, after they were 

ſevercd from the Body of their Parent. To this end, 
took young ones, the Moment they came from the 


Parent, which was alone in a Glaſs; or J even parted 
them with Sciſſars: Each of theſe young ones I 
put into perfe X Solitude, I fed them every one 
(cparatcly in a Gials ; they all multiplied, not only 


them; 
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C I 
themſelves, but alſo their Offsprings, which from 


Generation to Generation, as far as the Seventh, 
were all confined to Solitude with the ſame Precau- 


tion. 


Another Fact; which I have obſerved, has proved 


to me, that they have the Faculty of multiplying, be- 


fore they are ſevered from their Parent, I have ſeen 
a Polypus, ſtill adhering, bring forth young ones; 
and thoſe young ones themſelves have alſo brought 


forth others. Upon Suppoſition, that perhaps there 


was ſome Copulation between the Parent and young 


I now proceed to the Singularities reſulting from 


the Operations I have tried upon them. 
If che Body of a Polypus is cut into two Parts 
tranſye:ſly, each of thoſe Parts becomes a complete 
Polypus. On the very Day of the Operation, the firſt 


Part, or anterior End of the Polypus, that is, the Head, 


the Mouth, and the Arms; this Part, I lay, jengthens 


itſelf, it creeps, and cats. 7 
The ſecond Part, which has no Head, gets one; a 


ſprout 


ones, whilſt they were yet united; or between the 
young ones coming from the Body of the ſame Parent; 
I made divers Experiments, to be ſure of the Fact; 
but not one of thoſe Experiments ever led me to any 
thing that could give the Idea of a Copulation. 
The Polypus multiplies more or leſs, as he is 
more or leſs fed, and as the Weather is more or leſs 
Warm. If plenty of Food, and a ſufficient Degree 
of Warmth concur, they multiply prodigiouſſy. 


Mouth forms itſelf, at the anterior End; and ſhoots 
forth Arms. This Reproduction comes about more 
or leſs quickly, according as the Weather is more or 
leſs warm. In Summer, I have icen Arms begin to 
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ſprout out 24 Hours after the Operation, and the new 
Head perfected in every reſpect in a few Days. 
Each of thoſe Parts, thus become a perfect Poly- 


pus, performs abſolutely all its Functions. It creeps, 


it cats, it grows, and it multiplies; and all that, as 
much as a Polypus which never had been cut. 
In whatever Place the Body of a bars 
whether in the Middle, or more or le 


near the 


Head, or the poſterior Part, the Experiment has al- 


ways the ſame Succeſs. 
if a Polypas is cut tranſverſly, at the ſame Mo- 
ment, into three or four Parts, they all equally become 


1o many complete ones. 

The Animal is too ſmall to be cut at the ſame time 
into a great Number of Parts; I therefore did it ſuc- 
ceſlively. I firſt cut a Polypus into four Parts, and let 


them grow; next, I cut thoſe Quarters again; and at 


this rate 1 proceeded, till I had made 5o out of one 
ſingle one: And here Iſtopp'd, for there would have 


been no End of the Experiment. 


I have now actually by me ſeveral Parts of the ſame 
Polypus, cut into Pieces above a Year ago; fince 
which time, they have produced a great N umber of 


young ones. 
A Polypus may alſo be cut in two, lengthways. 


Beginning by the Head, one firſt ſplits the ſaid Head, 
and afterwards the Stomach : The Polypus being in 
the Form of a Pipe, each Half of what is thus cut 
lengthways forms a Halt-pipe; the anterior Extremity 
of which is terminated by the half of the Head, the 
half of the Mouth, and Part of the Arms. It is not 


long before the two Edges of thoſe Half-pipes cloſe, 
after the Operation: They gencrally begin at the 
Poſterior 


18 is cut, 
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and Eight in the Morning; and between Two and 


Heads, and one Tail. I afterwards, at once, cut off 
the Kren Heads of this new Fara: Seven others 


[x ] 


poſterior Part, and cloſe up by degrees to the ante- 
_ rior Part. Then, each Half. pipe becomes a Whole- 
one, complete : : A Stomach is formed, in which no- 


thing is wanting; and out of each Half. mouth A 
Whole-one i 15 formed alſo. 


I have ſeen all this done in leſs than an Hour; and 


rhat the Polypus, produced from cach of thoſe Halves, 
at the End of 1 time did not differ from the Whole- 


ones, except that it had fewer Arms; but in a few 


85 Days more grew out. 


have cut a Polypus, lengthways, between Seven 


Three in the Afternoon, each of the Parts has been 


able to eat a Worm as long as itſelf. 


If a Polypus is cut lengthways, beginnin g at the 


Head, and the Section is not carried quite through; the 

Reſult is, a Polypus with two Bodies, two Heads, and 

one Tail. | Some of thoſe Bodies and Heads may again 
be cut, lengthways, ſoon after. In this manner 1 have 


produced a Polypus that had ſeven Bodies, as many 


grew again; and the Heads, that were cut off, became 


each a complete Polypus. 


I cut a Polypus, tranſverſly, into two Parts: I put 


theſe two Parts cloſe to each other again, and they re- 
united where they had been cut. The Polypus, 


reunited, eat the Day after it had undergone this O- 


thus 


peration: It is ſince grown, and has multiplied. 

I took the poſterior Part of one Polypus, and the an- 
terior of another, and I have bronght them to reunite 
in the ſame manner as the foregoing : Next Day, the 
Polypus that reſulted, eat: It has continued well theſe 
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two Months, fince the Operation: It is grown, and 
has put forth young ones, from each of the Parts of 
which it was formed. The two foregoing Experi- 
ments do not always ſucceed; it often happens, that 
the two Parts will not join again. 

In order to comprehend the Experiment I am now 
going to ſpeak of, one ſhould recollect, that the wholę 


Body of a Polypus forms only one Pipe, a ſort of Gur, 
or Pouch. 


1 have been able to turn that Pouch, that Body of 


the Polypus, * 28 one may turn a Stoc- 
king, 1 


1k ave ſeveral by me, that have . PURE? in 


this manner; their Inſide is become their Outſide, 
and their Outſide their Inſide: They eat, they grow, 
and rhcy multiply, as if they had never been turned. 


Facts like theſe I have related, to be admitted, re- 


quire the moſt convincing Proofs... l venture to ſay, 
1 am able to pi roduce ſuch Proofs. 


They ariſe from the Detail of my W from 


the Precautions I have taken to avoid all Uncertainties, 
from the Care I have uſed to repeat the ſame Experi- 
ment ſeveral times, from the Aſſiduity and Attention 


with wkich 1 have obſerved them. 
All this would copies a Diſcuſſion too long t to be 


: here related. 


I might alſo appeal to the Quality 1 the Number | 


ä of the Perſons who have been Witneſſes to theſe Facts; 


as well of thoſe who have ſeen me obſerve, as of 
thoſe, who have obſerved themſelves. 


For Brevity-fake, I have omitted ſeyeral curious and 
material F als. 


If 


= L 

ci 8 5 
2 
13 


the Middle of the Ditches. 


to make Obſervations on theſe: Animals, all the Means 
and Contrivances 1 have uſed; to enable. them to 


tions ſhould be deſired, again repeat, that I ſnall be 


[x] 


If any Perſons in England ſhall be deſirous to 
make Obſervations on the Polypus, and to repeat my 
Experiments; ; I hopel ſhall be able to ſend ſome over, 
in caſe they ſhall not be found there. 


They ate to be look d for in ſuch Ditches whoſe - 


. Water i is ſtock'd with ſmall Inſects. Pieces of Wood, 
Leayes, aquatic Plants, in ſhort, every thing is to be ta- 


ken out of the Water, that is met with at the Bottom, 
or on the Surface of the Water, on the Edges, and in 


What is thus taken out, 
muſt be put into a Glaſs of. clear Water, and thefe 


Inſects, if there are any, ill - ſoon diſcover them- 
ſelves; eſpecially if the Glaſs is let ſtand a little, with- 


out moving it; for thus the Inſects, which contract 
themſelves when they are firſt taken: out, will again 
extend themſelves when they are at Reſt; and e 


thereby ſo much the more 1 


In order to feed them, one muſt dae how to 


provide one's ſelf with Inſects fit for their Food. 


If that is thought neceſſary, I will 3 out the 


Means I make uſe of for that Purpoſe. + 


J am ready to impart toi every one who ſhall deſire 


practiſe the ſame, and to judge of them. . 
I ſhall ſer forth all theſe Means and Contrivances i in 


the Hiſtory of the Hohpus, which I am now at work 


upon. 


But if, before its Publication, any Informa- 


ready and willing to furniſh them. 
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Tremlltys. Pa 


has already 
he has had: occaſion to, produce many new and unex- 


OS 


An Abſtra of what is contained in the Pre- 
Face to the Sixth Volume of Monſ. Reaumur's 
Hiſtory of. Inſects, relating to the above- 
mentioned Obſervations, and delivered in to 
the Royai. SocreTy, immediately after the 


rags 7 ag 


'$ the Sixth Volume of Mont. Anion E ;ftory 


of hes, juſt publifh's at Paris, is not yet 
come over, ſo as to be met with among the Bookſellers 


here: E thought a ſhort Extract of What he there ſays, 
in his Preface relating to the Subject of Monſieur 


per, might not be: n to the 


Gentlemen of the Sacrtry preſem. 


He there obſerves, that tho, in the H ſtories he 
given of minute Animals in this Work, 


pected Phænomena: One he: has now to. mention 


would exceed all Belief, if it was not confirmed by the 
ſtrongeſt repcated Obſervations; -which is, that there 
are Species of Inſects, who are multiplied by being cue 


to Pieces, and among: which, one ſingle Animal, cli: 


vidlecd into 8, 10, 20, 30, or 40 Parts, becomes ſo ma- 
ny entire. Animals each ſunilar' to that of whiclv'it 


was at firſt only a Piece. This Animal; being one of 


thoſe that undergo no Change in their cemmon Form; 


does not belong to the Deſign of this preſent Volume, 


which treats only of ſome of thoſe, which, having been 


firſt a Worm or Maggot, are then changed into aChry- 
falis, and from thence, either into a Fly or Scarabec. 
5 8 | — 


"os ax rnd at. et a 
* e n * 5 © 8 
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Yet Monſ. Reaumur obſerves, the Number of Queſti- 
ons that had been put to him concerning this Inſect, as 


well by Perſons at home, as by his Correſpondents 


abroad, had made him think he ought not to defer 
giving now ſome Satisfaction to the Curioſity of the 


Publick. Beſides that he found himſelf obliged, to 


give in this manner his Atteſtation to the Truth of this 


Fact, firſt obſerved by Mr. Trembley, a Gentleman of 
Geneva, now reſiding in Holland, and confirmed by 


Numbers of the moſt curious and accurate Experi- 


ments: Which Atteſtation he alſo obſerves, in ſo 


ſtrange a Fact, could hardly be expected to have ſuffi 
cient Weight, ſhould he not ſay enough to put his 
Readers in a Condition to obſerve themſelves, and ſec 
with their own Eyes, the Truth of the Particulars he 


relates. 


. Trembley, about two Years and a half fi ace, ob- © 
ſerving the numerous Inſects, with which the Water 


of a Ditch; covered with Puck-weed, was plentifully 


ſtock'd, diſcovered ſome odd-ſhaped Bodies, of a green- 
iſh Colour, concerning which he was doubtful whe- 
ther to look on them as s Plants or Inſects; he thought, 


by cutting them, to aſſure himſelf to which of theſe 


Claſſes they properly belonged; as ſuppoſing, if ro 


rhe former, they would probably not be deſtroyed by 
cutting, but vegetate again: They ſeemed to do ſo; 
and upon this, he was inclined to look on them as a 
Sort of Water Senſitives; till freſh Experiments every 
Day ſhewed him new Operations. They diſcovered a 
fort of voluntary locomotive Faculty; they ſeemed to 
feck- the Light; they caught other Inſects, and they 
devoured them with great Eagerneſs. This threw him 
into freſh Amazement; yet a prudent Diffidence ſtill 

hindered 


4 I * 4 — 6 2 
— — — — 2 — 
* — — - 4 ga — 
ow _ — - — — * + — — — — 
b _ ———— —— Z ——— — > — : — — — 
8 * N — £AT. — — - — - — . = — — — — - — a Bo — — — — ' =» wa 
. - 5 — — — — —— — — — — — — — -o — 2 - — Cn, — . * 
8 — — — — - . — —— 5 — I — — — _ — — — 2 — -* -<2-2 — 
— 1 — - - —_— ” DAS — — — — — 6 4 — - Y ——_— ——— « i | 
. = __ ED a ʒ — N - — — : : CES 
A a Cs Le ye  motiias — — — —— - — s eas _ n 8 _— — — — — — 
— 838 — — * — — ray cs — — — — 
p 5 1 a - : TO 5 5 ED — — * — - » = — —— — — 1 — 
- ms - 
2 q - - — — 
— _ — —— 
— p ** oy * - 


" - — 
= ae” io 
— 


. nn" 1 — - — — - - * 
= <<. 42 = 
— 2 — — 4 LT 2 
— 4 > b - > — — 2 . 8 | * 

— - 5 — —— — —— - N 3 — — ko -_ . 7 — — 

W a IDS - A > > b ——— x . 28 , "Ar . * 
— * ö : 
= 


72 
— — —_— 
£ © Xs 


— — — 

— — > 
— —— 
— E 2 


1 —— 
— = —ů 


[ xw | 
hindered him from pronouncing poſitively concern- 
ing. them; he communicated his Obſervations; and 
diſpatched ſome of the Inſects themſelves to Monficur 
Reaumur, in December 1740. He, he fays, repeated 
all Mr. Trembley s Experiments, and not only by him- 
ſelf, but with Monſ. Bernard de Fuffien, of the Royal 
Academy of Sciences, and of this Soctery, and with 
ſeveral more of the Academy. The Experiments ſuc- 
cceded as they had done in Holland, and they were 


all convinced. they could not refuſe acknowledging 


the Inſects in queſtion, to be really ſuch: however 
new and ſurpriſing their Properties appeared. . . 
Monſieur Reaumur then gives a general and very 


ſuccinct Account of the Experiments tried by Mr. 
Trembley and himſelf; which agreeing 8 with 
what is contained in the Paper juſt read to the Society, 
1 avoid again tranſcribing. 1ſhall only add, that he ſays, : 
when he, the firſt time, ſaw two complete Animals 
forming themſelves from the Parts of one Polypus cut 


aſunder, he did not know how to believe his Eyes; and 


that he can hardly yet ſee it without freſh Amazement, 
after Experiments a hundred and a hundred times re- 
- peated. He avoids, he tells us, entering into further De- 


tails of Particulars, as theſe wilk be hen in the Work 


with the utmoſt Impatience, if the Public could know, 
as he does, how many curious Facts they will there 
find; and with what Pleaſure they will read the Ac- 
count of the ingenious Means, by which that Gentle- 
man has enabled himſelf, to come at the Knowledge of 
ſo many ftrange and ſingular Truths, 


/ 


Theſe 


Mr. Trembley is actually finiſhing upon this Head; the 
Publication of which, he fays, would be expected 


ö 
5 
; 


ay 


** 
Theſe Experiments were no ſooner known among 
the Curious in France, but it was preſently imagined, 
theſe Inſects were not the only Species to which Na- 
ture had given ſo extraordinary a Faculty : And 
numberleſs Obſervations were made to that Purpoſe. 
Monſieur Bonnet was not long before he found a very 
ſlender Water-worm, off about an Inch and a half 
long, that had the fame Property ; and Monſieur Lyo- 
nett diſcovered another above three Inches lon g, and 
of the Thickneſs of the Treble.String of a Violin, that 
being cut into 30 and 40 Parts, afforded the ſame 
Phznomena. Monſieur Reaumur was deſirous, if 
poſlible, to ſee the Succeſs of theſe Experiments. in 
tome Animals of a larger Size; and inclin'd to be- 
lieve ſome Sea Productions, not very unlike in Shape 
to theſe Freſh-water ones, together with other Bodies 
among thoſe diſtinguiſhed by the Name of Urticæ 
Marme, and Star-fiſh, might not improbably be en- 
dowed with the like Faculties; he engaged Monſieur 
Guettard, and Monſieur Juſſieu, to be aſſiſtant in 
making Variety of Experiments by the Sea-ſide, on 
theſe ſeveral Sorts of Bodies ;- the firſt was on. the 
Coaſts of Paictou, the other on thoſe of Normandy ; 
and they were ſoon ſufficiently ſatisfied, the ſame. 
Laws of Nature had Place in theſe Sorts of Animals 
alſo. Many of the Star-fiſh Kind particularly, and 
by which uſually conſiſt of five equal Radii or Arms, 
| were found wanting, ſome-one, others two, three, or 
four, of thoſe Radii; and Nature was reproducing 
in them the Radii wanting. Monſicur / uſſieu broke 
and cut Star-filh into ſeveral Parts; he had the. Plea- 
ſure to ſee thoſe ſcyeral Parts continue alive, and to 
obſerve their Wounds to cicatriae and heal, though 


he 
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he could not ſtay long enough in the Country to ſee 
the new Parts break out, in the room of thoſe he had 
cut away; which has been however, ſupplied by 
Monſicur Girard de Villars, who, on the Coaſts 
near Rochelle, has ſeen the Urtice reproduce all that 
had been cut off, and the Parts of the Stars alſo put- 
ting out each new Radii in the room of thoſe he 
had deprived them of. Monſicur Juſſieu al ſo report- 
ed, that this Fact in the Star- fiſn, ſo new to him, 
was not ſo to the common Fiſhermen of the Coun- 
try, who ſeeing him tearing and cutting to Pieces one 
of thoſe Animals, told him, Qu il auroit beau faire, 
qu'il ne parviendroit pas a leur dter la vie: Thoſe 
poor People having been accuſtomed to ſec daily a 
Fact, the more philoſophical Part of Men had never ſo 
much as heard of, 
Monſieur Reaumur, thoug h very ſcnſible thas Wa- 
ter Inſects had a conſiderable Advantage over others 
for the Recovery of their Wounds, was yet willing 
to try if ſome Land Inſects might not poſlibly afford 
alſo ſome like Obſervations; and after ſeveral Trials, 
both he and Monſieur Bonnet, have met with ſome 
Sorts of Earth Worms capable of bearing the Ope- 
ration. Monſieur Reaumur has cut in two ſome of 
theſe Worms; the anterior Part, that to which the 
| Head belong d, ſeem'd to have little ſuffer'd : In leſs 
than two Days, the Anus was form'd again, as it had 
been before, and the Worms were complete to all 
Purpoſes, but that they were ſhorter, and wanted of 
their Length: They lengthened, however, by degrees, 
che Number of the Rings of which they are compoſed 
increaſed, and they came again to their firſt Length 
at the End of tome Months. But the poſterior Part of 


5 the 


[w 


the Worms, that to which the Tail belonged, wanted 
Matters of another Conſequence; that Part had loſt 
not a Head only, but the Parts of Generation alſo 
of both Sexes; which in thoſe Creatures are placed 
not very diſtant from the Head: And to reproduce all 
theſe was te Work of ſome Months; it has, however, 
in many Inſtances, been done after that Time; and 
ſeveral of theſe hinder Parts of Worms have again 
become complete Worms, having each both a Head, 
and Male and Female Parts of Generation, and in as 
complete a Manner, as the whole Worms had before 
their Section. Tho many, indeed, have died during 
the Operation, before the Reproduction was made 
complete: Vet, as in various Inſtances, where proper 
Care has been taken, the Experiment has ſucceeded; 
it is equally to be regarded, as if the making it re- 
quired neither ſo long Time, nor ſo much Care. 
This general Account of what is relating to this 
Subject, in the Preface to Monſieur Reaumur's new 
Volume, I hoped might not he diſagreeable to the 
Company, as it might in ſome meaſure gratify their 
preſent Curioſity 5 till this Preface itſelf, and Monſieur 
Trembleys own Book, ſhall be in grey 0 $ 
Hands, 
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I. Johannis Marchionis Poleni, R. F. S. De 


novis quibuſdam Cogitationibus ad exploran- 
aum, num Pendula vi aliqua centrifuga 


perturbentur, Commentariolum Iuftriſ- 
 fime SOCIETATI REGALI Londinenſi 


oblatum. 


Preſented at a 


Meet! th : - - 5 
r adhibuerit olim vir ſummus pro 


Royal Society, 3 . 
on January 20. maximis rebus, quid vetat? cum 
"107 facturuſne ſim, operæ pretium, ſi propo- 


ſitionem quandam meam ad Pendulorum motus perti- 
nentem, perſcripſerim, nec ſatis ſciam ; nec, ſi modo 


aliquo ſciam, dicere auſim. Utcunque erit, ten- 


tare juyabit. 


II. Res autem, de qua acturus ſum, eſt vis illa 
Centrifuga, ex cujus incremento, arguunt bene multi 


viri doctiſſimi, vim gravitatis imminui, &, hujuſ- 
modi imminutionem ex retardatione motus Pendu- 
lorum prope Æquatorem cognoſci facile poſſe, con- 
ſtituunt. f TY 
III. Non tamen earundem retardationum obſerva- 


tiones D. Richeri, in Inſula Cayena habitas, præclaras 

eaſdemque late pervulgatas hic recenſebo ; non illas, 
quas viri celeberrimi Edm. Halleins, D. Farin, D. 
Deſbajes, D. du Glos, Fo. Matthæus de Chagelles, 


P. Ludovicus Fenillee, Claud. Ant. de Couplet in- 
ſtituete, atque literis mandaverunt: has habebo 
tanquam notas, ut quas docti quique paſſim probe 
norint. . 

Q q — 


TI pro re parva exordio, quod 
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8 [ 300 ] 
VV. Cum autem ad inveſtigandam retardationum 
illarum cauſſam nonnulli vias alias (diverſas ab Cen- 
trifuga vi) ſint ingreſſi, & eam, gratia exempli, in 


diductione virgæ ferrex Penduli ſe inveniſſe, quidam 
opinati ſint; non ego de hujuſmodi explicationibus 


hoc loco verba faciam; ſed habebo ceu ratum hoc 


tempore, cas retardationes proficiſci præſertim ab 


imminuta vi gravitatis. 
V. Imminutio autem illa vis gravitatis quanta initis 


calculis fit computanda, nec quærere, nec comme- 


morare, ad præſens meum pertinet inſtitutum. 
VI. Neque fuſe verſabor in exponendo quodam 
veluti elemento, cujus uſum in illiuſmodi calculis 


ſubducendis prætermittendum non eſſe, mihi videtur. 
Si enim Horologia, vi appenſorum Ponderum inci- 


tata, ad explorandas variis in Regionibus differentias 
velocitatum Pendulorum ex varia vi gravitatis ori- 
undas, adhibeantur : nonne rationi conſonum eſt, eo 


caſu, in ſupputationibus locum ſuum obtinere etiam 
conſiderationem mutationum gravitatis ipſorum Pon- 
derum; nempe mechanici illius principii, a quo Horo- 
logiorum motus progignitur, conſervaturque? Non 
me latet, quam variè, variatis Ponderibus, motus in 


Horologiis aut accelerentur, aut retardentur: & quam 
exiguæ differentiæ motuum reſpondeant prægrandibus 
Ponderum differentiis (docte hæc & egregie in Com- 


mentariis Regiæ Scientiarum Academiæ An. 1720. 


pag. 208. ſunt demonſtrata). Animadvertendum 
tamen eſt, magnum Newtonum in hujuſmodi calculo 


Th Philoſophie Naturalis Principits, Edit. 1726. 


pag. 421.) non neglexifle minimam rem, minimumve 
diſcrimen, hoc eſt, ſextam partem lineæ unius. Itaque 
vel bujuſmodi rationem mutationis gravitatis in Pon- 
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deribus non prorſus prætereundam duxi: quando non 


ö una experientia indicavit, quoſdam effectus ex tenu- 
4 iſſimis cauſſis melius, quam ex validioribus percipi 
: poſſe. Sed de hac re vel ſatis; vel, quia extra pro- 
: poſitum meum, plus ſatis dictum eſt. / 
4 VII. Nunc ad rem, quam proponere mens eſt, 
. _ propius accedam. Quoties inſtituitur quæſtio de ex- 
x ploranda cognoſcendaque Centrifuga vi, toties ſolent, 
£ cum in finem, Obſervationes habitæ in regionibus, 
1 immani intervallo diſſitis, inter ſe comparari. At 
$ cogitare ego cœpi, num ad eundem finem poſſet 
1 aliquid obtineri, quamvis inter Obſervationes inſtitu- 
; endas, nulla regionis, nulla loci mutatio intercedat. 
i Ut vero cogitata mea proferre facilius poſſim, juvabit 
4 ordiri ab iis, quæ doctiſſimus Chriſtianus Hugenius 
| in ſua de Cauſſa Gravitatis Diſſertatione propoluit, 
5 cum in eo eſſet, at detegeret, quota parte minui debeat 
E Pendulum, quod e Gallia ſub lineam æquinoctialem 
= Fertur. Verba ejus mox deſcribam : ſed, quod attinet ad 
F Fig. I. in Tas. prefixa; cum Hugenii Figura cam referat 
- ſpeciem, ut omnes linez in uno eodemque plano eſſe 
4 videantur; tentavi, ſi poſſem novum ſchema formare, 
quod Armillaris Sphere partem ſcenographica ra- 
Vi tione (itaque tenues lineas adhibere non licuit) quo- 
4 dammodo repræſentaret; & quo plus juvaretur con- 
5 templantium phantaſia, & eidem aptius addi poſſent 
|; partes illz, quæ ad propoſitum noſtrum explicandum 
& recte conducerent. . „ 5 
7 VIII. Circulus (Hugenii verba ſunt) PAQE re- 
i preſentat terram ſectam à plano tranſeunte per 


utrumque Polum P, Q (itaque Circulus ille erit 
Meridianus). Centrum eſt C: Circulusc- A quinoctialis 
E FAG: parallelus P 


ariſienſis DN O: Pariſii in 
1 — — 


L 301 
D: K H repreſentat funem ſuſtinentem maſſam 
plumbi H, quod recedit a perpendiculari KD C, quia 
rejicitur, per motum circularem, ſecundum lineam 
DM, quam pono tranſire per pondus H. Eſt autem 
ea DM linea tangens Circulum DN O, parallelum 
Pariſienſem, in punto DP). 18 
IX. Nunc fi lubbat ſtire qui debeat eſſe ſitus fill 
KH, & quanto minus plumbum H fic gravitet, 
quam fi penderet perpendiculariter ſecundum KD, 
conſiderare oportet punctum H ac fi trahatur a tribus 
_ filis HC, HM, HK; e quibus HC centrum Terre 
verſus trahit toto pondere, quod haberet plumbum, ſi 
Terra immota ſtaret : HM trahit juxta propriam 
directionem, cum ea vi (Centrifuga) quam dat motus 
Terre in circulo DNO: & HK rtrahitur aut 
trahit cum ea vi, que quæritur. Producta igitur 
CH, & ducta KL parallela DM, notum eſt, tria 
latera trianguli N LK proportionalia eſſe potentiis, 
gue trahunt punctum H; & latus LH reſpondere 
ei, | at trahit per HC; latus KL ei, que per HM; 
ac latus AK ei, que trahit aut ſuſtinet plumbum per 
filum KH. Sed triangulum K DH cenſetur habere 
latera ſua æqualia lateribus trianguli HLK; quia 
CHL eft quaſi parallela CDK. Ergo latera tri- 
anguli K D H reſpondent iiſdem potentits : ſcilicet 
latus KD gravitati abſolute ponderis H, quam ha- 
beret, ſi Terra ſtaret immobilis; DH potentiæ quam 
illi tribuit motus (producens vim Centrifugam per 
tangentem DM) diurnus; & KH gravitati que 
queritur. At ego vis Centrituge potentiam ſpecto; 
cam nimirum, quæ tangenti lineæ DH reſpondet. 
X. Hactenus itaque Hugenii methodo adhibita, 
egregia illa quidem, tantoque viro plane digna, poſui 


ca, 


W 


8 * 4 


ea, quz magnopere ad propoſitum meum referuntut; 
eatenus tamen, quatenus conſederare oportet plumbum 


[303 ] 


H ac f: trahatur 4 tribus filis AC, HM, HK; eo 
ſcilicet in caſu, quo a tribus his filis, fi ve a tribune his 


potentiis plumbum H immobile detinetur. Quod ſi 


moveri illud debeat; hoc eſt, fi Pendulum oſcillet; 
ego quidem ſuſpicor in eum oſcillationis motum 


novas conſiderationes eſſe intendendas: igitur ad 
haſce gradum faciam, agamque modo de — 


quas addcre Figuræ oportuit. 
XI. De quibus tamen antequam dico; notabo, me 


ad hæc principio uſum eſſe Figura ex ſolidis fili 
ferrei craſſioris partibus affabre formata: in hujuſ- 


modi enim Figura res tota concipitur, cerniturque 
clarius. Tum animadvertam (conſiderata hypotheſi 
Terræ motæ) in una Penduli oſcillatione non deſcribi 
ab ejus centro perfecte unum eundemque arcum in 
plano eodem: nihilo tamen ſecius, cum naſcentes 
inde differentiæ rem meam non turbent, negligi a me 


tuto poſſunt ; ſufficitque hac ſemel indicaviſle. 


XII. Acturus itaque de Figura, quam exhibeo, in 
ca diligenter mente concipi velim, per punctum H. 


ductum eſſe planum parallelum Meridiano P AQE, 
| & in hoc plano ſignatum eſſe arcum BT V; qui, ita. 


oſcillante Pendulo KH ut plumbi centrum H ab eo 
plano numquam exiret, deſcriberetur ab eodem cen- 
tro in co plano. Hic arcus BTV dicatur primus 


Arcus. 


XIII. Tum imaginatione percipiatur, per tangen- 
tem DM & per radium DC extendi aliud planum, 
& in plano hoc arcum RIS eſſe delineatum; qui, 
ita oſcillante Pendulo KH, ut plumbi centrum H ab 


hoc plano numquam exiret, deſcribcretur ab codem. 


centro 
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plano, quod ab 
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centro in hoc plano. Manifeſtum autem eſt, duos 


illos arcus BTV, RIS, ſeſe in H ad rectos angulos 
interſecare. 
XIV. His modo ita declaratis, duo peculiari atten- 


tione digni occurrunt caſus; five duæ Pendulorum 
oſcillantium directiones ſunt præſertim conſiderandæ: 


una per primum arcum BTV; altera — ſecundum 
arcum RIS. 


XV. Quod attinet ad primam; cum Pendulum, 
per primum arcum BTV oſcillans, moveatur in 


plano Meridiani PA QE ſemper 
æquidiſtat intervallo longitudinis lineæ DH, five tan- 


tum ſemper diſtat, quantum valet integra vis Centri- 
fuga per tangentem DH; perſpicuum eſſe videtur, 


hoc in caſu potentiam vis Centrifuge per DH, poten- 


Tiam gravitatis per H C, potentiamque fili ſecundum 
HK, ſemper inter ſe, etiamſi Pendulum oſcillet, 


attemperari eadem illa ratione, quam explicavit Hu 


genius, & quam etiam immobili detinendo Pendulo 


inſervire ſupra monuimus. 


XVI. Quod ad alteram attinet : qua pendulum 
movetur per ſecundum arcum RI Sin codem plano, 


in quo eſt Centrifugæ vis linea directionis DM. In 
hoc quidem caſu non videtur ea vis ita agere, ut 
conetur diſtrahere plumbi centrum H ab hoc ſuo 


plano; ſed dum Pendulum tendit ab R ad S, videtur 
etiam ipſa (quandoquidem agit in plano eodem dire- 
cCitione ſua, ab D ad M,) conſpirare ad augendum Pen- 


duli motum. Contra vero, dum Pendulum regre- 


ditur ab S ad R, videtur eadem Vis, directione illa ſua, 
ab D ad M, motum Penduli retardare. 


XVII. Motus ergo Penduli proprius, hoc eſt, qui 
uni gravitati centrali, agenti ſecundum D C, eſſet 


referendus, in primo ca excurſionis per arcum 


BTV. 
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B T V, ab vi Centrifuga variatur, quoniam afficitur a 


motu per DH ex v1 illa Centrifuga oriundo, cum quo 
componatur neceſſe eſt. In ſecundo autem caſu ex- 
curſionis per arcum RIS variatur ille idem motus 


Penduli Proprius, quia in uno integro excurſu verſus 


plagam S, acceleratur ab eadem illa vi, directa ab D 


ad H; at ab eadem vi retardatur in contrario verſus 


oppoſitam plagam R recutſu. 
XVIII. Itaque cum rationi & calculis conſonum 


videatur, ab variatione, quæ fit in arcu RIS, non 


æquari variationem, quæ fit in arcu BTV; credibile 
etiam fit differentiam aliquam intereſſe oportere inter 
duos illos caſus; nimirum inter motus Penduli oſcil- 
lantis per ſecundum illum arcum RIS, & motus ejuſ- 


dem Penduli oſcillantis per primum arcum BTV. 


XIX. Paucis vero his propoſitis, indicatum ſatis 


jam eſt id, quod ego, animadverſione notationeque 
illius differentiz, viſus mihi ſum inveniſſe. Viſus 
nempe mihi ſum inveniſſe modum ad aliquid de Cen- 
trifuga vi, que Telluris circa axem ſuum rotationi 


adtribuitur, explorandum ope Obſervationum; quam- 
vis inter Obſervationes inſtituendas nulla n. 


nulla loci mutatio intercedat. 


XX. Caſui autem primi arcus reſpondebit Pendu- 


Jum fuper aliqua Meridiana linea ita collocatum, ut 


{ſecundum eam lineam oſcillationes quamproxime 
fiant: & caſui arcus ſecundi accommodabitur Pen- 


dulum, fi ita ponetur, ut linea oſcillationum ad rectos 
angulos cum Meridiana linea conſtituatur. Quid fi 


Horologiis (ad hujuſmodi experimenta) aptarentur 
longiora Pendula; puta, longitudinis Horariorum 


pedum novem ? 


XXI. Plura non addam. Cur enim animadver— 
tcrem agi de temporum pertenui hercle perque cxilt. 
dif- 


1 


differentia, aut ad calculos VETO revocanda, aut 
experimentis (ubi fieri itcratis tentaminibus poſſit) 
perquirenda? Si id per fe ſatis dilucide atque mani- 
feſte jam apparet. Quod ſi in ſubtili cogitatione hac 
aliquid humani mihi contigerit, veritatem lubens 
— — Gaudeboque vehementer, ſi cuipiam oc- 
caſionem dedero præſtandi utilia, ut veritas, quæ in 
occulto latere amat, perſpicue detegatur. 


II. Obſervationes Aſtronomicæ habitæ in Col. 
| tegio Pekinenſi a Patribus Societatis J Es u, 
a Menſe Novembri 1740. a D* Jacobo 
Hodgſon, R. S. S. cum REGIA SOCIETATE 
communicate. NR 


Preſented Jan. 
20. 1742-3. 
nm 2 
Nov. die 4. 5 55 15 a.m. plena immerſio Satellitis 
primi in umbra *, viſa 
teleſcop. 13. ped. , 
3. 12 16 5 p. m. plena immer. 24i "Satel- 
litis v, viſa eodem. 
18 34 p. 1. 2 præcedens Stellam » 


in MM occidentalior erat 


in aſc. rect. 2054“ tem- 

poris, & borealior in de- 

1 clinatione 6' 30/7”. 

9. 11 2 15 p.m. ò emerſit e Luna in recta 
per Menelaum & Kep- 
plerum: immerſio videri 
non potuit ob nubes in 


horizonte ortivo. a 
a Nov. 


a” mon 


£9971 


2 Sequens heſternam 
ſtellam, orientalior erat 
in aſcenſione recta 17. 
temporis, & auſtralior in 
decl. 1 diſtans 
21! 534. 


=—_ KF 
Nov. die 9. 18 34 


ti Imi. Teleſ. 13 ped. 
15. 14 49 24 p. m. plena immerſio 2% Sa- 
" | tellitis. Eodem Teleſc. 
16. 9 55 p. m. Satelles 3 tus jmmerſurus 


in umbram diſparuit in 


nebula, ob quam nec 


hujus emerſio, nec 4ti im- 


a merſio ſpeQari potuit. 

19. 16 9 10 p. m. plena immerſio\ 

— Satell. 1mi, | 

| 21. 10 37 33 p. m. plena immerſio 

. 1 

= 3 17 21 48 7. m. plena immerſio 

3535 „ 7 
5 2 Stellam & in m os 
quebatur in alc. rect. 4 
27“ temp. & erat au. 
ſtralior in declin. 13“ 

| 20%. | 

1.772 - S 45 veſp. Stella 2 in = ſtabat in 

1 2 foes Linea Dichotomiæ c, 

a cuſpide auſtrali in de- 


[3 ped. 


clinatione auſtralior 


1370, 


12; 14 16 52 P. mn. plena immerſio Satel. 
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1740. EE. 5 


Nov. ile 26. 18 1 25 P. m. plena immerlic 07 

Imi Satellitis. 
30. 17 47 40 p. m. plena inter 
| Satellitis zii. 

Dec. die 2. 17 20 p. m. Stellae in u ſupra erat @ 

in eadem aſc. rect. cum 
centro Platonis, borea- 
lior in declin. 127 20“. 
Plato diſtabat a limbo 
r 
3. 9 10 09 p. n. plena immerſio Satell. 
24, Tubo 13 pedum. 

c obtexit Stellam x in 

IH, quæ immerſit contra 

Byrgium; emerſio ob 

nebulam non fuit ob- 

. ſervata. 

10. 11 42 32 p. n. plena immerſio\, 
| 2di Satellitis | 
14. 10 38 20 p. m. plena immerſio 

1 Imi Satellitis. 

17 14 15 20 p. n. plena immerſio 

| 2di Satellitis. | 

19. 18 3 P. n. immerſio Satel- 

litis re, 


Tel. 13 . 
ped. 


"+ 1326 AWL 


172710 
ped. 


= | 
Jan. die I. 7 mane 
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2 diſtans a Stella, in 
m 347.Sequebatur eam 
in aſc. 1 0” 
temp. borealior in de- 
clin, 1970“. 


_ Jan: E 


| t 
1741. 1 


Jan. die 1. 5 30 6 p. m. Emerſio Satellitis Imi. 
Teleſcop. 10 pedum. 
5 59 30 — L imbus occiduus & ad 
fillum horarium in te- 
rr 


Sv 24 — Y, ad diem filum, diſtans 


a limbo bor. 4 13' 00“. 
1 1 3 Limbus orientalis c ad 
| idem filum. 


6 5 36 — Limbusocciduus C rur- 


ſus ad idem filum ho- 
rarium. 


a limbo boreo, 12/ 30/”. 


7. 55 —Limbus orient. c ad 


idem filum. 


11 * — culminavit altus 739 


„ 
43 — C culminavit alt. centr. 
CC 
3 Di 2. boric? —_ partialis c E 22 2 
1 
6 4 18 mane umbram iam tenuiter 
ſtrinxiſſe c marginem, 


eſt. 


„%%% | 5 40 Initium certum inter Vie- 


tam & Schikardum 
tubo 6 ped. | gnatum 
fuit. 

10 © Umbra ad n 

16 ad mare humorum. 


RT 2 Jan. 


9 18 — ad idem filum, diſtans | 


tubo 3+ ped. notatum 
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„ 3 3 
Jan. die 2. 6 16 o Umbra ad Grimaldum. 
16 10 ad Capuanum. 
17 20 incipit Gaſſendus immergi. 
Centrum Grimaldi in umbra. 
18 30 totus Grimaldus merſus. 
19 © Umbra ad Campanum. : 
19 30 ad Herigonium. 3 
22 30 ad Tychonem. 4 
23 10 ad Bullialdum. 
24 o Tycho merſus. 
24 20 Umbra ad Pitatum. 
= 0 - ad Galileum. 
42 © ad Kepplerum. 
43 © ad Reinholdum. - 
$5 © Fracaſtor. mergitur, umbra ad 
e Copernicum. 
7 2 o Copernicus totus videtur eſſe 
. in umbra. 5 
6 © Umbra ad Wendelinum. 
10 20 Centrum ( in umbra. 
14 © c occultatur poſt montes ad 
o0ccaſum ante medium eclip- 
ſis. 

Cæterum Penumbra erat exigua, & umbra bene 
nigra ac diſtincta: potuitque cœlo admodum ſerene & 
clare eclipſis ſat commode ſpectari uſque ad occaſum 
(. Diameter Lunæ ante eelipſim erat in micrometro | 
18 30' 20“ circ. in ipſo vero occaſu tantum 30! O“. 
$115" CTentrum apparentis diſci erat ab ſinu æſtuum occid. 
i modice verſus Hipparchum. 
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Jan. 


tl 
1741. OT bu 


Jan. die 6. 12 52 25. p. m. Emerſio Satellitis 1mi. 
Teleſcop. 18 ped. 
8. 7 20 30 p. m. Emerſio ejuſdem. Eodem 
dubie. 
11. 13 ft 22 p. m. Emetſio Sitellitis 2di. 
1 Teleſcop. 10 ped. 

14. 2 42 40 4. m. Emerſio Satellitis 19, 
1 Teleſcop. 18 ped. 
15. 9 12 36 p. m. Emerſio ejuſdem. Te- 

2 —— „ 
18. 16 26 15 P. m. — Satellitis 24i, 
ai Teleſc. 10. ped. 
$4. $30 p. mM. & præcedebat heſternam 
***V*V Stellam e in L 18”. 
temp. in aſc. rect. au- 
ſtralior erat in declin. 
5 „ 
33. „ 8 precedens heſternam 
NV Stellam 2145“. temp. 
1 1” in aſc. rect. auſtralior 
4 „ nn 


S 585 57 P. m. Emerſit Satel- 


” les 2dus. Teleſc. 
1 19 p. m. Emerſit Satel- (18 ped, 
les Ius. 1 


* 4 33 24%. 2 Emerſio Satellitis Imi. 
” Teleſcop. 10 ped. 
* 2 margine c diſtabat 
18 30”. | 
29, 8 18 16 P. in. Emerſio Satellitis 24i, 
Teleſ. 13 ped. 


3. 7 1 3 veſperi 


Jan. 
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1741. h 


Jan. aie 29. 12 57 1OPp. 2 Emerſio Sa- 


tellitis 1mi. 
Feb. die 3. 8 18 : 
tellitis 3tv, 


5. 10 53 20 p.m. Emerſio Sa- 
. js ped. 


tellitis 2di. 
a. m. Emerſio Sa- 
tellitis 1mi. 


„ 


7 


juſdem. 
8 


Satellitis 4ti. 


telles 4tus. 


10. 9 16 30 'y mM. v. plena immerſic io Satel- 


p. n. Emerho Sa- 


9 20 355. m. Emerſio e- 
10 43 P. n. plena immer. 


Cæpit emer- 
gere idem Sa- 


—_ 


Teleſc. 


lis 3tii, Eodem. 


12. 13 32 P. m. EmerſitSatel les adus viſus 
. Teleſcop. 8 ped. 
14. 11 14 15 p. m. Emerſio Satellitis Imi. 


Teleſcop. 18 


dem. 


23; 11 44 26 Pim. Luna obtexit ſtellam 1 
in 8 ſtantem in recta 
cum Manilio & Cenſo- 
rino. Emerſio ſpectari 


non potuit. 
23. 


Tubo 18 ped. 


_—_ 
16. 7 43 45 P. m. Emerſio cjuſdem, Eo. 


= 39 29 p. m. Emerſit Satelles ius. 


Feb. 


T elefe. 
Iz; ped. 
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1 
1741. 5 „„ 


Feb. die 24. 9 27 pi. m. Stella n in I infra g am 
| ſtabat in recta cum Ty- 
chone & Platone, ab 
illo in auſtrum diſtans 
$1" 230”; 
13 38 45 P. m. Stella uy in I obtecta 
fuit a C in recta per 
Tychonem & Poſido- 
nium ; quz non emer- 
1. 557, 
cum CT occidit ou 
tecſtum. 
25. 8 26 30 p n. Emerſio Satellitis 41. 
5 Teleſcop. 13. 


— 


Mart. die 2. 9 36 11 p. m. Emerſio Satellitis Imi. Fl 
Dn” Teleſcop. 18. Fl 
1 2 45 p. n. Emerſio ejuſdem. Eod. if 

April, die 3. 6 26 35 P. m. Emerſio ejuſdem. Eod. 1 
L * Emerxſio Satellitis 2di. 1 

Tubo 8 ped. Fj 

10. 8 20 37 p. n. EmerſitSatelles ius. viſus # | 

5 Teleſcop. 13. 1 

20. 10 50 42 p. m. ( obtexit Satellitem 1 

ztium, qui erat ad occi- 1 

dentem xis. J 

10 56 45 ( attigit b * vl 

h. 10 57' 35" fuitplena al 

hujus immerſio plane in 110 

medio inter utramque 1 

cuſpidem 4 * xecta verſus ; i 

centrum. Alii Satel- TR 

lites ob atmoſphzram ; i 

TY — 1 
1 

1 


1344 
— non erant bene diſcer- 
| nibiles. Et Luna paulo 
3 poſt ſe abſcondit poſt 
1741. 1 tecta. 
Maii die 3. 8 40 6p. m. Emerſio Satellitis Imi. 
Teleſcop. 13 ped. 


9 36 Emerſio Satellitis 4ti. 
5 Eiodem. 
Sept. die 8. 4 41 48 4. m. Immerſio Satellitis Imi. 
Eodem. 


234- 8.7.15 - n. C obtexit Stellam qua- 
3 dranguli ante caudam 
Ceti Auſtralem præce- 
dentem, quæ immerſit 
modice ad ortum Cleo- 


ſtrati. 
9 o 13 Eadem emerſit proxime 
_ - Beroſum. 
Oct. die 1. 5 o 834. m. Immerſio Satellitis Imi. 
1 Tubo 13 ped. 


13. 1 3 49 p. m. Immerſio 2di. Satellitis 
Cc—.eélo nonnihil nubilo. 


Teleſcop. 13 ped. 
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I. Eura by "Joh van Rixtel, F.R.S. of 
Mr. W. Keiſſcboom s Second and Third 
Treatiſe — Confirming the Manner how to 
know the probable Quantity of People in 
_ the Provinces of Holland and Weſt- Frieſ- 
land, befides a Foundation on which to 
prove the probable Lives of Widows, and 
likewiſe a Rule whereby to know the Du 
ration 9 Marriages. | 


NH econd Part. 


Read Jan. 27. . Kerſſeboom having advanced 
aid in his Firſt Treatiſe, printed Anno 
1738, that the Provinces of Holland and Weſt-Frieſ- 
land contained 980,000 Souls, of all Ages, on a well- 
grounded Suppoſition, that annually are born in 
the faid Two Provinces 28000 Children alive ; but 
it having been the Opinion, that this ſhould be more. 
clearly demonſtrated, has thought it neceſſary to 
comply therewith. In order to which, the Author 
has divided the Provinces into Three general Divi- 
ſions, diſtinguiſhed with the Letters A, B, C; and 
given the Names of the ſeveral Cities, Towns, and 
Villages, belonging to the ſeyeral Letters juſt now 
mentioned; and ſuppoſes, on good Grounds, (though 
not on a Mathematical Enumeration, which the Au- 


* Sec an Account of the Firſt Part, Phibſtic belt, Ne 
450. P. 401. | 
=: 


E 


thor could not do, for Reaſons aſſigned in his Firſt 
Treatiſe, Page 38.) that in the Firſt Diviſion marked 
A. are born alive annually 3890 Children. 

annually 19070 and 
- annually $040. 


3 
B. 


which is together —— annually 28000 Children. 


And, as it has been proved in his Firſt Treatiſe, by 
what has been there obſerved, in relation to Annu- 
ities for Life; that for every Child that is born, the 
whole Number of People is 35 times as many; ſo it 
will prove, that theſe Numbers being multiplied to- 
gether, it renders 980, ooo Souls. 


But as it was impoſſible for the Author (as has 
been hinted before) to get an exact Account, from 
all Places, of the Births, Weddings, and Burials, 
(from which Two laſt the Firſt is to be cited and 
proved) he proceeds to give you the chief Obferva- 
tions he was able to obtain; and believes that theſe, 
joined with thoſe contained in his Firſt Treatiſe, wilt 
be a ſufficient Proof to his general Calculations. — 
Mr. Kerſſeboom then goes on, with giving an Ac- 
count how many People were buried in the City of 
Dort every Year, from 1700 to 1739 incluſive, 
amounting, in 40 Years, to 28977 Perſons; which is 
annually, on an Average, 724;—— The Marriages are 
202 Couple annually, during the ſame time, Which 
ſhould produce (according to the Author's Calcula- 
tions in his Firſt Treatiſe, Page 24.) 325 Children per 
100 Marriages, and con ſequently .656. Children per 


Annum; but has found it, on an Average, to. be 
651.— This City being a ' Sea-Port, and driving a 


large Trade to Sc otland, and on the Rhine, and con- 
ſequently 


— 


[37] 


ſequently many of the People, whoſe Traffick brings 
them to Dort, may die there, it is ſuppoſed, that 


about 680 Children are born annually there, and that 


conſequently this City may contain 24000 Souls. 


Next to this, the Author gives an Account of 


Haerlem, how many People died there in 84 Years, 


from 1656 to 1739 incluſtve, namely, 132132 Per- | 


ſons, which is annually, on an Average, 1573.— 
The next is, how many Marriages from Anno 1690 
to 1739 incluſive, namely, 21910, is annually 438, 
on an Average.-—Abour the Births, Mr. Kerſſe- 
Boom refers to his Firſt Treatiſe, Page 54. where he 
ſuppoſes, that 1450 Children may be born alive an- 


nually; and endeavours to demonſtrate it further, by 


giving an Account of the Births for 60 Years, name- 
ly, from 1680 to 1739, and finds it to be 1453; 


from which it is calculated, that this City contains 


50500 Souls, as mentioned in his Firſt Treatiſe. 
The next Account is that of the Burials of Del, 
and Delfrſbaven, from the Year 1724 to 1739, being 
15 Years, and is found to be annually, on an Ave. 
rage, 723 Perſons ; but there is ſubjoined, for the 


greater Certainty, an Account from the Year 1696 


to 1739, which proves it to be 748 Perſons an- 
nually. 


The Marriages are in the ſame Time of 44 Years, 


on an Average, 224 per Annum, which ſhould pro- 
duce 728 Children, according to the Rule laid down 
before, namely, 100 Marriages producing 325 Chil- 
dren; but is found to produce from 1690 to 1739 


incluſive, to be 648 per Annum, on an Average 


from whence it is ſuppoſed thoſe Two Places con- 
tain 2 5000 Souls,— 
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The City of Leyden comes next in Conſideration. 
It appears by a Lift for 50 Years, namely, from the 
Year 1690 to 1739 incluſive, that there have been 
buried in that City annually, on an Average, 1919 
Perſons; and married during the ſame Time, annu— 
ally, on an Average, 558 Couple, which, agreeable 
to the former Rule, would produce 18 13 Children per 
Annum, but is found to have been 1834 per Annum, 
on a Medium, as aforeſaid; the Author concludes 
conſequently, that this City contains 63000 Souls. 
The next City in View is Amſterdam : It appears 
by a Liſt, that ſince the Year 1696 to 1738 incluſive, 
there have been buried in this City 7323 Perſons 
annually (Jews excepted); and there having been 
married, during the ſame Time of 43 Years, 2311 
Couple annually, produced, according to the Author's 
Computation, 7134 Children annually, at a Me- 
dium; and takes it thence for certain, that Amſter- 
dam contains (including 20000 Jews, as obſerved in 
his Firſt Treatiſe, Page 21.) 241000 Souls ——The 
Author proceeds, in the like curions Manner, about 
other Places; but leſt, dwelling. too long on this 
Particular, it might prove tedious in this Place, I 
will procced with obſerving, that the Author gives 
next—a Table how long 432 Widows lived during 
a Century, and ſhews it to have been near 14 Years 
each on a Medium; and then ſubjoins a Liſt how 
many Years married People of different Ages con- 
tinue to live probably together, before the Bonds of 
Matrimony, by the Death of either Party, are diſ- 
ſolved; namely, e 


Thoſe 


C 59 


live between 
Thoſe when Ages rogether are 40 24 and 25 Years. 
of 50 22 and 23. 


JJ 

i EL, EB. + 
EE % ĩð 

55 +» + 0 Tr; 
TT EL 5 = 8 4 

And finiſhes with rejecting the Method of calculating 


the Quantity of People after the manner of Vaſſius, 
Auzout, Nagy. and others. — 


Third "TY 


The T hird T reatiſe contains, 1/7, A Copy of a 
Letter wrote by the Author in the Beginning of the 
Year 1741, to the worthy Mr. John Eames, one of 
the Fellows of this Honourable Socitrty, and laid 
_ 45,7 me ſoon after, by the ſaid Gentleman. * 


"Demonſtration, in 29 Tables, that Mr. 
EK Calculation of Lives, as 1 to 26, is a Miſ-. 


take, and his own Hypotheſis, as 1 to 35, right; and ; 
proves from Mr. "Maitlands Obſervations, Page 541. 
that Children in London, of Two Vears old, continue 
to live, on a Medium, above 37 Years; and obſerves, 


that the Learned Dr. Halles Table has it full 38 
Years and a half, — — 


The Author ſuppoſes, 34/y, That out of every 
100 Children born, Five come dead into the World; 
and that out of eyery 100 Children born alive, near, 
20 die under a Year old; and ſhews, 4thly, how. 
much Mr. Simpſon differs in his Calculation;— 


namely, That full 32, out of 100 Children, die, under: 
a Year old, — 
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large Plant of the common Upright Mallow, which 
I thought muſt have a large 2 of Seeds; I had 
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The reſt of this Treatiſe conſiſts in divers Calcula- 


tions and Tables of Intereſt, and the Value of Annu- 


ities for Life on different Ages and Intereſt; and 


concludes with an Explanation of the — and the 
Uſefulneſs thereof. 


W. 4 "RO hes Mr. Joſep h Hobſon to 
Mr. Peter Collinſon, F. R. S. concerning 


* ng Increaſe of the Seeds of _ 
g. of the Upright Mallow. 


Reſpetied Friend, ein 


HEN thou waſt fo Kid a to 
oblige me with ſhewing thy 


x 


Read Jan: 27, 


[ curious Collection of Rarities, amongſt other 3 


there was, I think, an Ear of Guinea Corn, remark- 


able, as thou well obſervedſt, for its large Number 


of Grains : Remembering this, and obſerving here a 


the Curioſity to count them, and have preſumed, on 


the Slenderneſs of our Acquaintance, to ſend thee 
an Account thereof; and ſhall be glad, if the Trifle 
be in any degree acceptable ; as follows, vig. The 


Seeds being diſpoſed in Rings, I counted thoſe which 


were upon the principal vtems, and there were 
upon 


The 


Upon many odd ſmall Stems—— 724. 
Kings in all —— _— 
1 NM 5p by ScedsI in one ic Ring—— "© 2 Seeds: | 


Number of [VEE GERD REERGORY 1223 __ 
Allow for Two large * . * 


— Cd — 


1 30000. : 


| Seeds in zall - 


— then 5 the Seeds in 7 e Rings, 
and found them commonly 14 in each, but have 
confined myſelf to multiply the Rings by 12, which 

is moderate, yet makes the Number of Seeds amount 

to 150, allowing 7612 Seeds for Two large 

Stems cut down and deſtroyed, a moderate Allow- 

ance, 
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n — 
ance, conſidering Two of the Stems alone contain 
each above 1000 Rings: Some of theſe Stems were 
above Two Yards and an half high. I have to add, 
that this Plant was a Seedling laſt Year, tranſplanted 
out of the Fields on the End of a ſloping Strawberry- 
bed; and I counted the Rings in the Middle of laſt 
July, when it had Thouſands of Flowers upon it, 
which, with Thouſands that muſt till ſucceed, might 
very probably produce more than 50000 Seeds * more, 
conſidering 1880 Rings contain 12000 Seeds and 
more; and if we multiply the Number of Rings 
actually counted, by 14, the Number of Seeds con- 
tained in one Ring, inſtead of 12, we ſhall have an 
Addition of 26000 Seeds, all which, added together, 
amount 'to 200000, the poſlible Increaſe of one 
” > ns Or SRI 


Macclesfield, abt. 3. 3742: 85 8 1 Joſepb Hobſon. 
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V., Excerpta er Epiſtola CI. Viri Joh. Am- 
broſii Beureri ad Petr. Collinſon, R. S. S. de 
ee, e e 


* * 


E Succino non ſolum zegativve, 
V ſed etiam affirmative, hæc eſt Sen- 
tentia mea: Succinum vel Ambram citrinam ſuccum 
eſſe arborum teſinoſum nego & petnego, ob ſequentes 
ratiunculas. Primum mihi non veriſimile videtur 
iſtum ſuccir um per terram tranſire in mare: nam 


Nead Jan. 27. 
1742-3. 


1 


— i. * 


Even ſuppoſing many of the Flowers to produce no Seed. 1 
Lyen e 10 1 
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unde iſte tran ſitus? cum tamen arbores mari non tam 
propinquæ ſint. 

Deinde neutiquam hæc reſina, ſicut aqua, terram 
permeare, & in illa tam copioſe ſe diffundere queat; 
ſed potius, fi hoc poſlibile eſſet, in ſuperficic terre 
| hereret, rigeret, & conſiſteret. 

Præterea calor ſolis, quanquam magnus & conti- 
nuus, neutiquam ejuſmodi flumen reſinarum efficere 
vel producere poteſt; quo multi ſubterranei tractus 
cxpleantur. Exſudatio enim reſinarum per guttulas 
fieri ſolet, quarum minima pars terram attingit, ſed 
potius cuti arboris adherent. Porro cur in ejuſmodi 
locis ſuccinum haud raro reperitur, ex. gr. in monti- 
bus, foſſis ac foveis, & quibus tamen nunquam arbores 
ſatæ fuerunt? Poſtremo argumenta quæ honoratiſ- 
ſimus amicus ex diſtillatione acidi vitriolici cum tere- 
binthina eduxit, probanda non probant, quia quidem 
aliquid bituminoſt exinde producitur, | quod vero 
nondum ſuecinum verum eſt: caret enim productum 
interna æquali mixtione, ſed etiam diaphanitate, 
elaſticitate, duritieque. Hoc enim faciliori modo, & 
fere extempore, produci queat per mixtionem olei 
alicujus deſtillati ætherei, cum acido vitriolico con- 
centrato, ex qua mixtione ſtatim 8 bitumi- 

noſum, ſed non ſuccinum oritur. 
S cd etiam nunc addo, ea qua par eſt animi obſer- | 
vantia ac modeſiia, quid ego, ſecundum tenues in- 


genii mei vires, de origine ſuccini ſentio. Succi- 


num originem ſuam non ex vegetabili, ſed minerali, 
id eſt, ex tenero bituminoſo (ex. gr. oleo Naphtæ) & 

acido ſulphureo vitriolico, quod in forma halitus ſe 
immiſcet, & eo ipſo illud ſtatim indureſcit, trahere 
mihi credibile videtur. Id quoque probat ſuccinum 


Tt folile, 


a. — 
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foſlile, ubi ſemper uti Tv ipſe, Vir Cr. ARISSTMw, 
in literis Tv1s illius rei memoriam feciſti; in <juf- 
modi ductibus, ex quibus ſuccinum effoditur: in 
tractu nempe luti cœrulei etiam lignum bitumino- 
ſum, lithanthraces, minera vitriolica (haud raro alu- 
minis) verumque ſuccinum permixtis inyeniri ſolet, 
quod propria experientia me docuit. Succinum 
vero, quod in mari reperitur, non alio modo oritur, 
quam illud, quod ex ductibus montium promitur; 
niſi quod mare æſtuans illud fluctibus ſuis, & ductibus 
vi expellat, & partim ad Er partim vero in aby ſ⸗ 
ſum maris evomat. 
Filum nunc abrumpo, propter arctos limites epi- 
ſtolæ meæ præfixos, hoc unicum adhuc adjiciens; 
quod quemadmodum acidum vitriolicum una cum 
bituminoſo formam & ſpeciem ſuccini r ; 

illud acidum etiam in forma /ibriliſata & concen- 
trata (fine aliqua deſtructione partis alicujus conſti- 

tutiuvi) hoc penitus diſſolvat, & in eodem ſtatu 
rurſus relinquat, priſtinamque illius duritiem, diapha- 
nit atem, & elaſticitatem reducat. 


Vale, ſis fauſtus felixque, & nunquam immemor 
Tui addictiſſimi. | 


Dab. Noriberge, 
* 20 Ocrob. 1742. 
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vi. As _ of a Book intituled, A Treaz 
tiſe of Fluxions, in Two Books, by Colin 
Ne Laurin, 4. M. Profeſſor of Mathe- 


matics in the Univerſity of Edinburgh, 
and Fellow of the ROY AL SOCIET Y, 4% 
zin Two * Pages 763. 


Preſented Jan. THE Author's firſt Deſi ign, in com- 
n poſing this Treatiſe, was to eſta- 
bliſk the Method of Fluxions on Principles equally 
evident and unexceptionable with thoſe of the antient 

_ Geometricians, by Demonſtrations deduced after their 

Manner, in the moſt rigid Form, and by illuſtrating 
the more abſtruſe Parts of the Doctrine, to vindicate 
it from the Imputation of Uncertainty or Obſcurity. 
But he has likewiſe comprehended in this Work the 
Application of Fluxions to the moſt important geo- 
metrical and philoſophical Inquiries. It conſiſts of 
an Introduction, and Two Books. In the Introduction 
he gives an Abſtract of the Diſcoveries of the An- 


tients in the higher Parts of Geometry, with Obſer- 


vations on their Method, and thoſe that firſt ſuc- 
ceeded to it. 
geometrical Method, and the Second treats of the 
Computations. 

In the Introduction we have an Abſtradt 1 not only 
of the Diſcoveries of the Antients in the higher Parts 
of Geometry, but likewiſe of their Demonſtrations. 
After an Account of the Propoſitions of this kind, 
that are to be found in the Twelfth Book of Euclid, 

Fi 2 there 


The Firſt Book treats of Fluxions in a 


— 


3126 
there follows a Summary of what is moſt material in 
the Treatiſes of Archimedes, concerning the Sphere 
and Cylinder, Conoids and. Spheroids, the Quadra- 
ture of the Parabola and the fpiral Lines. The De- 
monſtrations ate not preciſely in the ſame Form as t 
thoſe of Archimedes, but are often illuſtrated from 1 
the elementary Propoſitions concerning the Cone, | 
or Corollaries from them, after the Example of E 
Pappus, (Coll. Math. Prop. 2 1ſt, Lib. 4:) from whom I 
a Propoſition is demonſtrated, and rendered more t 
general, concerning the Area of the Spiral that is 
generated on a ſpherical Surface by the Compoſition | 
of Two uniform Motions analogous to thoſe by 
which the Spiral of Archimedes is deſcribed on a 
Plane. This Area, though a Portion of a curve Sur- 
face, is found to admit of a perfect Quadrature, and | 
this Propoſition concludes the Abſtract. He takes ; 
occaſion from theſe Theorems to demonſtrate ſome 
Properties of the Conic Sections, that are not men- 
tioned by the Writers on that Subject; and there are 
more of this kind deſcribed in the Xith and X[Vth 
Chapters of the Firſt Book. 
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| It is known, that if a Parallelogram, ciecumſcribed 
ql about a given Ellipſe, have its Sides parallel to the 
kl 1 
oh conjugate Diameters, then ſhall its Area be of an 


invariable or given Magnitude, and equal -to the 
Rectangle contained by the Axes of the Figure; but 
this is only a Caſe of a more general Propoſition. 
For if, upon any Diameter produced without the 
Ellipſe, you take Two Points, one on each Side of 
the Centre at equal Diſtances from it, and the Four 
Tangents be drawn from theſe Points to the Ellipſe, 
thoſe Tangents ſhall form a Parallelogram, which is 
always 
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always of 4 given ot invariable Magnitude, when 
the Ellipſe is given, if the Ratio of thoſe Diſtances 


to the Diameter be given; and when the Ratio of 
thoſe Diſtances to the Semidiameter is that of the 
Diagonal of a Square to the Side, (or of V=to 1) 
the Parallelogtam has its Sides parallel to conjugate 
Diameters. Ir is likewiſe ſhown here, how the Tri- 
angles, Trapegia, or Polygons of any kind are deter- 
mined, which, circumſcribed about a given * 5 
are always of a given Magnitude. 
There is alfo a general Theorem concerning the 
4 PFruſtum of a Sphere, Cone, Spheroid, or Conoid, 
; terminated by parallel Planes, when comparcd with 
a Cylinder of the ſame Altitude on a Baſe equal to 
the middle Section of the Fruſtum made by a parallel 
Plane. The Difference betwixt the Fruſtum and the 
Cylinder is always the ſame in different Parts of the 
ſame, or of ſimilar Solids, when the Inclination of 
the Planes to rhe Axis, and the Altitude of the 
Fruſtum, are given. This Difference vaniſhes in the 
parabolic Conoid, It is the ſame in all Spheres; 
being equal to half the Content of a Sphere of a 
Diameter equal to the Altitude of the Fru/fum. In 
the Cone it is One- fourth of the Content of a ſimilar 
Cone of the ſame Height with the Fruſtum; and in 
other Figures it is reduced to the Difference in the 
Cone. 

In the Remarks on the Method of the Antients, 
the Author obſerves, that they eſtabliſhed the higher 
Parts of their Geometry on = ſame Principles as the 
Elements of the Science, by Demonſtrations of the 
ſame kind; that they feem to have been careful not 


to o ſuppoſe m7 thing to be done, till by a previous Pro- 
5 blem 
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important, not only 
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blem they had ſhown how it was to be performed: 


Far leſs did they ſuppoſe any thing to be done, that 
cannot be conceived to be poſſible, as a Line or Series 
to be actually continued to Infinity, or a Magnitude 
to be diminiſhed till it become infinitely leſs than it 


was. The Elements into which they reſolved Mag- 
nitudes were always finite, and ſuch as might be con- 
ceived to be real. Unbounded Liberties have been 


introduced of late, by which Geometry (wherein 
every thing ought to be clear) is filled with Myſteries, 


and Philoſophy is likewiſe perplexed. Several In- 
ſtances of this kind are mentioned. The Series 1, 2, 


3, 42 5, 6, 75 Cc. is ſuppoſed by ſome to be actually 


continued to Infinity; and, after ſuch a Suppoſition, 
we are puzzled with the 


as poſſible. Geometry has been always conſidered 
as our ſureſt Bulwark againſt the Subtleties of the 


Sceptics, who are ready to make uſe of any Advan- 
tages that may be given them againſt it *; and it is 
that the Concluſions in Geo- 
metry be true, but likewiſe that their Evidence be 
W N However, he is far from affirm- 


that the Method of Infiniteſimals is without 


(+ ib Dag and afterwards endeavours to Juſtify a 


proper Application of it. 


The Grounds of the Method of Fluxions are de- 
ſcribed in Chap. 1. Book I. and again in Chap. 1. 


— ee ee eee ee ee rn em I 
See Bayle's Dictionary, Article Zeno. K 


Queſtion, Whether the 
Number of finite Terms in ſuch a Series is finite or 


infinite. In order to avoid ſuch Suppoſitions, and 
their Conſequences, the Author choſe to follow the 
Antients in their Method of Demonſtration as much 
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Book II. In the former, Magnitudes are conceived 


to be generated by Motion, and the Velocity of the 


generating Motion js the Fluxion of the Magnitude. 
Lines are ſuppoſed to be generated by the Motion of 
Points. The Velocity of the Point that deſcribes the 
Line is its Fluxion, and meaſures the Rate of its 
Increaſe or Decreaſe. Other Magnitudes may be 
repreſented by Lines that increaſe or decreaſe in the 
ſame Proportion with them; and their Fluxions will 


be in the ſame Proportion as the Fluxions of thoſe 


Lines, or the Velocitics of the Points that deſcribe 


them. When the Motion of a Point is uniform, its 


Velocity is conſtant, and is meafured by the Space 
which is deſcribed by it in a given Time. When 


the Motion varies, the Velocity at any Term of the 
Time is meaſured by the Space which would be 
deſcribed in a given Time, if the Motion was to be 
continued uniformly from that Term without any 
Variation. In order to determine that Space, and 


conſequently the Velocity which is meaſured by it, 
Four Axioms are propoſed concerning variable Mo- 


tions, Two concerning Motions that are accelerated, 
and Two concerning ſuch as ate retarded. The 
Firſt is, That the Space deſcribed by an accelerated 


Motion is greater than the Space which would have 


been deſcribed in the ſame Time, if it had not been 


accelerated, but had continued uniform from the 


Beginning of the Time. The Second is, That the 


Space which is deſcribed by an accelerated Motion, is 


leſs than the Space which is deſcribed in an equal 


Time by the Motion which is acquired by that Ac- 


celeration continued afterwards uniformly. By theſe, 


and Two mile Axioms concerning retarded Mo- 


tions, 
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tions, the Theory of Motion is rendered e 
to this Doctrine with the greateſt Evidence, without 
ſuppoſing Quantities infinitely little, or having re- 
courſe 40 prime or ultimate Ratios. The Author 
firſt demonſtrates from them all the general Theorems 
concerning Motion, that are of Uſe in this Doctrine; 
as that when the Spaces deſcribed by Two variable 
Motions are always cqual, or in a given Ratio, the 
Velocities are always equal, or in the ſame given 
Ratio; and converſely, when the Velocities of TW 
Motions ate always equal to each other, or in a given 
Natio, the Spaces deſcribed by thoſe Motions in the 
fame Time are always equal, or in that given Ratio; 
that when a Space is always equal to the Sum or 
Difference of the Spaces deſcribed by Two other 
Motions, the Velocity of the Firſt Motion is always 
equal to the Sum or Difference of the Velocities of 
the other Motions ; and converſely, that when a Ve- 
locity is always equal to the Sum or Difference of 
Two other Velocities, the Space deſcribed by the 
Firſt Motion is always equal to the Sum or Difference 
of the Spaces deſcribed by theſe Two other Motions. 
In comparing Motions in this Doctrine, it is conve- 
nient and uſual to ſuppoſe one of them uniform; 
and it is here demonſtrated, that if the Relation of the 
' Quantities be always determined by the ſame Rule or 
| Equation, the Ratio of the Motions is determined 
in the ſame manner, when both are ſuppoſed vari- 
able. Theſe Propoſitions are demonſtrated firictly 
by the ſame Method which is carried on in the 
enſuing Chapters for determining the Fluxiogs of 
the Figures. : 


In 


1 
In Chap. II. a Triangle that has Two of its Sides 
given in Poſition, is ſuppoſed to be generated by an 
Ordinate moving parallel to itſelf along the Baſe. 
When the Baſe increaſes uniformly, the Triangle 
Increaſes with an accelerated Motion, becauſe its 
ſucceſſive Increments are 4 5 that continually 
increaſe. Therefore, if the Motion with which the 
Triangle flows, was continued uniformly from any 
Term for a given Time, a leſs Space would be de- 
ſcribed by it than the Increment of the Triangle 
which is actually generated in that Time by Axiom IJ. 
but a greater Space than the Increment which was 
actually generated in an equal Time preceding that 
Term, by Axiom II. and hence it is demonſtrated, 
that the Fluxion of the Triangle is accurately mea- 
ſured by the Rectangle contained by the correſpond- 
ing Ordinate of the Triangle, and the right Line 
which meaſures the Fluxion of the Baſe. The Incre- 
ment which the Triangle acquires in any Time, is 
reſolved into Two Parts; that which is generated in 
conſequence of the Motion with which the Triangle 
flows at the Beginning of the Time, and that which 
is generated in conſequence of the Acceleration of 
this Motion for the ſame Time. The latter is juſtly 
neglected in meaſuring that Motion (or the Fluxion 
of the Triangle at that Term), but may ſerve for 
meaſuring its Acceleration, or the Second Fluxion of 
the Triangle. The Motion with which the Triangle 
flows, is ſimilar to that of a Body deſcending in free 
Spaces by an uniform Gravity, the Velocity of 
which, at any Term of the Time, js not to be mea- 
ſured by the Space deſcribed by the Body in a given 
Time, either before or after that Term, becauſe the 
2 —” —_— 
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0 Motion continually increaſes, but by a Mean between 
theſe Spaces. | 
When the Sides of a Rectangle increaſe or decreaſe 
with uniform Motions, it may be always conſidered 
as the Sum or Difference of a Triangle and Trape- 
Sium; and its Fluxion is derived Nom the laſt Pro- 
poſition. If the Sides increaſe with uniform Mo- 
tions, the Rectangle increaſes with an accelerated 
Motion; and in meaſuring this Motion at any Term 
of the Time, a Part of the Increment of the Rectangle, 
that is here determined, is rejected, as generated in 
conſequence of the Acceleration of that Motion. 
The Fluxions of a curvilineal Area (whether it be 
generated by an Ordinate moving parallel to itſelf, 
or by a Ray revolving about a given Centre) and of 
the Solid, generated by the Area revolving about the 
Baſe, are determined by Demonſtrations of the ſame 
kind; and when the Ordinates of the Figure increaſe, 7 
the Increment of the Area is reſolved in like man- 
ner into Two Parts, one of which is only to be re- 
tained in meaſuring the Fluxion of the Area, the 
other being rejected as generated in conſequence of 
the Acceleration of the Motion with which the 
Figure flows. An Illuſtration of Second and Third 
Fluxions is given by reſolving the Increment of a 
Pyramid or Cone into the ſeveral reſpective Parts 
that are conceived to be generated in conſequence of 
the Firſt, Second, and Third Fluxions of the Solid, 
when the Axis is ſuppoſed to flow uniformly. 

In Chap. V. a Series of Lines in Geometrical Pro- 
greſſion are repreſented by an eaſy Conſtruction. 
The Firſt Term being ſuppoſed invariable, and the 
Second to increaſe uniformly, all the ſubſequent 

ihe Terms 
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Terms increaſe with accelerated Motions. The Ve- 
locities of the Points that deſcribe thoſe Lines being 
compared, it is demonſtrated from the Axioms by 
common Geometry, that the Fluxions of any Two 
Terms are in a Ratio compounded of the Ratio of 
the Terms, and of the Ratio of the Numbers that 
expreſs how many Terms precede them in the Pro- 
greſſion. 5 
In the VIth chapter, the Nature and Properties of 
Logarithms are deſcribed after the celebrated In- 
ventor; and it is . that he made uſe of the 
very Terms Fluxus and Fluat on this Occaſion. A 

Line is ſaid to increaſe or decreaſe 4s e 
When the Velocity of the Point, that deſcribes it, is 
always as its Diſtance from a certain Term of the 
Line; and if in the mean time another Point deſeribes 
a Line with a certain uniform Motion, the Space 
deſcribed by the latter Point is always the Logarithm 
of the Diſtance of the former from the given Term. 
Hence the Fluxion of this Diſtance 1s to the Fluxion 
of its Logarithm as that Diſtance is to an invariable 
Line; and the Fluxions of the Quantities that have 
their Logarithms in an invariable Ratio, are to each 
other in a Ratio compounded of this invariable 
Ratio, and of the Ratio of the Quantities them- 
ſelves. Some Propoſitions are demonſtrated, that 
relate to the Computation of Logarithms; but this 
Subject is proſecuted farther in the Second Book. 
The Logarithmic Curve is here deſcribed, with the 
Analogy ; betwixt Logarithms and Hyperbolic Natios. 

In the VIIth Chapter, after a general Definition of 
Tangents, it is demonſtrated, that the Fluxions of the 
Baſe, Ordinate, and Curve, are in the ſame Propor- 
Uu 2 tion 


1 © 
tion to each other, as the Sides of a Triangle reſpect- 
ively patallel to the Baſe, Ordinate, and Tangent. 
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When the Baſe is ſuppoſed to flow uniformly, if the 
Curve be convex towards the Baſe, the Ordinate and 
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5 Curve increaſe with accelerated Motions; but their 
; iS Fluxions at any Term are the ſame as if the Point 
WH 7 which deſcribes the Curve had proceeded uniformly 
Wy: from that Term in the Tangent there. Any further 
1 Increment which the Ordinate or Curve acquires, is 
4 4 to be imputed to the Acceleration of the Motions 
i with which they flow. A Ray that revolves about 
3 a given Centre, being ſuppoſed to meet any Curve 
"i and an Arc of a Circle deſcribed from the ſame 


Centre, the Fluxions of the Ray, Curve, and circular 
Arc, are compared together; and ſeveral other Pro- 
poſitions concerning Tangents are demonſtrated 
from the Axioms. The next Chapter treats of the 
Fluxions of curve Surfaces in a ſimilar manner. 
The IXth Chapter treats chiefly of the greateſt and 
| leaſt Ordinates of Figures, and of the Points of con- 
trary Flexure and Cuſpids. The Fluxion of the Baſe 
being given, when the Fluxion of the Ordinate va- 
niſhes, the Tangent becomes parallel to the Baſe, and 
the Ordinate moſt commonly is a Maximum or Mi- 
nimum, according to the Rule given by Authors upon 
this Subject. But if the Second Fluxion of the Or- 
dinate vaniſh at the ſame time, and the Third Fluxion 
be real, this Rule does not hold, for the Ordinate 
is in that Caſe neither a Maximum nor Minimum. 
If the Firſt, Second, and Third Fluxions vaniſh, and 
the Fourth Fluxion be real, the Ordinate is a Maxi- 
mum or Minimum. The general Rule demonſtrated 
in this Chapter, and again in the laſt Chapter of the 
— — Second 
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Second Book, is, that when the Firſt Fluxion of the 
Ordinate, with its Fluxions of any ſubſequent ſuc- 
ceſſive Orders, vaniſh, and the Number of all theſe 
Fluxions that vaniſh is odd, then the Ordinate is a 
Maximum or Minimum, according as the Fluxion 
of the next Order to theſe is negative or poſitive. 
The Ordinate paſſes through a Point of contrary 
Flexure, when its Fluxion becomes a Maximum or 
Minimum, ſuppoſing the Curye to be continued on 
both Sides of the Ordinate. Hence the common 
_ Rule for finding the Points of contrary Flexure is 
corrected in a ſimilar manner. Such a Point is not 
always formed when the Second Fluxion of the Or- 
dinate vaniſhes; for if its Third Fluxion likewiſe 
vaniſhes, and its Fourth Fluxion be real, the Curve 
may have its Cavity turned all one Way. The ſame is 
to be faid, when its Fluxions of the ſubſequent ſuc- 
ceſſive Orders vaniſh, if the Number of all "thoſe that 
vaniſh be even. Other Theorems are ſubjoined re- 
lating to this Subject. 

The Xth Chapter treats of the Aſymptotes of 8 
the Areas bounded by them and the Curves, the 
Solids generated by theſe Areas, of ſpiral Lines, and 
the Limits of the Sums of Progreſſions. The Ana- 
logy there is betwixt theſe Subjects, induced the Au- 
thor to treat of them in one Chapter, and illuſtrate 
them by one another. He begins with Three of the 
moſt ſimple Inftances of Figures that have Aſymptotes. 
In the common Hyperbola, the Ordinate is recipro- 
cally as the Baſe, and therefore decreaſes while the 
| Baſe increaſes, but never vaniſhes, becauſe the Rect- 
angle contained by it and the Baſe is always a given 
Area, and it is aſſignable at any aſſignable Diſtance, 


how 
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how great ſoever. The Points of the Conchoid are 


determined by drawing right Lines from a given 
Centre, and upon theſe produced from the Aſym- 
ptote, taking always a given right Line ; ſo that the 
Curve never meets the Aſymptote, but continually 
approaches to it, becauſe of the greater and greater 
Obliquity of this right Line. The Third is the Lo- 
garithmic Curve, wherein the Ordinates, at equal 
Diſtances, decreaſe in Geometrical Proportion, but 
never vaniſh, becauſe each Ordinate is in a given 
Ratio to the preceding Ordinate. Geometrical 
Magnitude is always underſtood to conſiſt of Parts; 
and to have no Parts, or to have no Magnitude, are 
conſidered as equivalent in this Science . There is, 
however, no Neceſſity for conſidering Magnitude as 
made up of an infinite Number of ſmall Parts; it is 
ſufficient, that no Quantity can be ſuppoſed to be ſo 
ſmall, but it may be conceived to be diminiſhed fur- 
ther; and it is obvious, that we are not to eſtimate 
the Number of Parts that may be conceived in a 
given Magnitude, by thoſe which in particular deter- 
minate Circumſtances may be actually perceived in it 
by Senſe; ſince a greater Number of Parts become 
viſible in it by varying the Circumſtances in which 
it is perceived. 
It is hardly poſſible to give 4 tolerable Extract of 
this or the following Chapters, without Diagrams 
and Computations: We ſhall therefore obſerve only, 
that after giving ſome. plain and obvious Inſtances, 
wherein a Quantity i is 5 always increaſing, and yet never 


» See Enclid's Elements, Def. I. Lib. I. 


amounts 


prtroach continually to a certain finite Space, but never 
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amounts to a certain finite Magnitude (as, while the 
Tangent increaſes, the Arc increaſes, but never 
amounts to a Quadrant); this is applied ſucceſſively 
to the ſeveral Subjects mentioned in the Title of he 
Chapter. Let the Figure be concave towards the 
Baſe, and ſuppoſe it to have an Aſymptote parallel 
to the Baſe; in this Caſe the Ordinate always in- 
creafes while the Baſe is produced, but never amounts 
to the Diſtance between the Aſymptote and the Baſe. 
In like manner a curvilineal Area, in a Second Figure, 

may increaſe, while the Baſe is produced, and ap- 


amount to it: This is always the Caſe, when the 

Ordinate of this latter Figure is to a given right Line, 
as the Fluxion of the Ordinate of the former is to 
the Fluxion of the Baſe; and of this various Ex- 
amples are given. A Solid may increaſe in the ſame 
manner, and yet never amount to a given Cube or 
Cylinder, when the Square of the Ordinate of the 
latter Figure is to a giyen Square, as the Fluxion of 
the Ordinate of the firſt Figure 1s to the Fluxion of 
the Baſe. A Spiral may in like manner approach to 
a Point continually, and yet in any Number of Re- 
volutions never arrive at it; and there are Progreſ- 
ſions of Fractions that may be continued at Pleafure, 
and yet the Sum of the Terms may be always leſs 
than a given Number. Various Rules are demon- 
ſtrated, — illuſtrated by Examples, for determining 
when a Figure has an Aſymptote parallel or oblique 
to the Baſe; when the Area terminated by the Curve 
and the Aſymptote has a Limit which it never ex- 
ceeds, or may be produced till it ſurpaſs any aſſign- 
able * when the Solid generated by that W's: 
the 
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moſt common geometrical Figures in Art. 292, 293, 
c. and from any Series of Fractions that decreaſe 
- continually, in Art. 354,355, GSW. oh 
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the Surface generated by the Perimeter of the Curve, 


the ſpiral Area generated by the revolving Ray, the 
ſpiral Line itſelf, or the Sum of the Terms of a Pro- 
greſſion, have ſuch Limits or not; and for mea- 
ſuring thoſe Limits. The Author inſiſts on theſe 
Subjects, the rather that they are commonly deſcribed 


in very myſterious Terms, and have been the moſt 


fertile of Patadoxes of any Parts of the higher Geo- 
metry. Theſe Paradoxes, however, amount to no 


more than this: That a Line or Number may be con- 
tinually acquiring Increments, and thoſe Increments 
may decrcaſe in ſuch a manner, that the whole Line 


or Number ſhall never amount to a given Line or 
Number. The Neceſſity of admitting this is obvious 
enough, and is here ſhewn from the Nature of the 


rvature of Lines, 


The XIth Chapter treats of the Cu 


its Variation, the Degrees of Contact of the Curve 
and Circle of Curvature, and of various Problems 
that depend on the Curyature of Lines. This Subject 
is treated fully, becauſe of its extenſive Uſefulneſs, and 
becauſe in this conſiſts one of the greateſt Advantages 


of the modern Geometry above that of the Antients. 
The Author on this, as former Occaſions, begins by 
premiſing the neceſſary Definitions. Curve Lines 


touch each other in a Point, when the ſame right 

Line is their common Tangent at that Point; and 
that which has the cloſeſt Contact with the Tangent, 
or paſſes betwixt it and the other Curve through the 
Angle of Contact formed by them, being leſs inflected 
from the Tangent, is therefore leſs curve. Thus a 


greater 


* 

greater Circle has a leſs Curvature than a leſſet Circle; 
and ſince the Curvature of Circles may be varied inde- 
finitely, by inlarging or diminiſhing their Diameters, 
they afford a Scale by which the Curvature of other 
Lines may be meaſured. As the Tangent is the right 
Line which touches the Arc ſo cloſely, that no other 
right Line can be drawn between them; ſo the 
Circle of Curyature is that which touches the Curve 
ſo cloſely, that no other Circle can be drawn through 
the Point of Contact between them. As the Curve 
is ſeparated from its Tangent in conſequence of its 
Flexure or Curvature, ſo it is ſeparated from the 
Circle of Curvature in conſequence of the Variation 
of its Curvature; which is greater or leſs, according 
as its Flexure from that Circle is greater or leſs. 
The Tangent of the Figure being conſidered as the 
Baſe, a new Figure is imagined, whoſe Ordinate is 
a Third Proportional to the Ordinate and Bale of the 
Firſt. This new Figure determines the Chord of the 
Circle of Curvature by its Interſection with the Or- 
dinate at the Point of Contact, and by the Tangent 
of the Angle in which it cuts that Circle, meaſures 
the Variation of Curvature. The leſs this Angle is, 
the cloſer is the Contact of the Curve and Circle of 
Curvature, of which there may be indefinite Degrecs. 
When the Figure propoſed is a conic Section, the 
new Figure is likewiſe a conic Section; and it is a 
right Line when the Firſt Figure is a Parabola, and 
the Ordinates are parallel to the Axis; or when the 
"Firſt Figure is an Hyperbola, and the Ordinates are 
parallel to either Aſymptote. Hence the Cutvature 

and its Variation in a conic Section are determined 
by ſeyeral Conſtructions; and, amongſt other The- 
Sx __ oremys, 
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orems, it is ſhewn, that the Variation of Curvature 


at any Point of a conic Section is as the Tangent of 


the Angle contained by the Diameter which paſles 


through rhat Point, and by the P erpendicular to the 


When the Ordinate at the Point of Contact is an 
Aſymptote to the new Figure, the Curvature is leſs 
than in any Circle; and this is the Caſe in which it 


is faid to be infinitely little, or the Ray of Curvature 


is ſaid to be infinitely great. Of this kind is the Cur- 


vature at the Points of contrary Flexure in the Lines 
of the Third Order. When the new Figure paſſes 
through the Point of Contact, the Curvature is greater 


than in any. Circle, or the Ray of Curvature vaniſhes ; 
and in this Caſe the Curvature is ſaid to be infinitely 


great. Of this kind is the Curvature at the Cuſpids 
of the Lines of the Third Order. FO 


paſs through the fam 


As Lines which e Point have 


the ſame Tangent when the Firſt Fluxions of the Or- 
dinate are equal, ſo they have the ſame Curvature 
when the Second Fluxions of the Ordinate are like- 
_ wiſe equal; and half the Chord of the Circle of 


Curvature that is intercepted between the Points 
wherein it interſects the Ordinate, is a Third Propor- 
tional to the right Lines that meaſure the Second 


Fluxion of the Ordinate and Firſt Fluxion of the 


Curve, the Baſe being ſuppoſed to flow uniformly. 


When a Ray reyolving about a given Point, and ter- 
minated by the Curve, becomes perpendicular to it, 


the Firſt Fluxion of the Ray vaniſhes; and if its Se- 
cond Fluxion . vaniſhes at the ſame time, that Point 
muſt be the Centre of Curyature. The ſame is to be 
faid when the angular Motion of the Ray about that 

Point 
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Point is equal to the angular Motion of the Tangent 
of the Curve; as the angular Motion of the Radius 
of a Circle about its Centre is always equal to the 
angular Motion of the Tangent of the Circle. Thus 
the various Properties of the Circle ſuggeſt various 
Theorems for determining the Centre of the Cur- 
vature. „„ 
Becauſe Figures are often ſuppoſed to be deſcribed 
by the Interſections of right Lines revolving about 
given Poles, Three Theorems are given in Prop. 18. 
26. and 35. for determining the Tangents, Aſym- 
ptotes, and Curyature of ſuch Lines, from the Deſcrip- 
tion, which are illuſtrated by Examples. A new Pro- 
perty of Lines of the Third Order is ſubjoined to 
Prop. 35. The Evolution of Lines is conſidered in 
Prop. 36. The Tangents of the Evoluta are the 
Rays of Curyature of the Line which is deſcribed by 
its Evolution; and the Variation of Curvature in the 
latter is meaſured by the Ratio of the Ray of Cur- 
vature of the former to the Ray of Curvature of the 
8 V 0b RES. 
Sir Iſaac Newton, in a Treatiſe lately publiſhed, 
meaſures the Variation of the Curvature by the Ratio 
of the Fluxion of the Ray of Curyature to the Fluxion 
of the Curve; and is followed by the Author, to 
avoid the Perplexity which a Difference in Defini- 
tions occaſions to Readers, though he hints (in Art. 
386.) that this Ratio gives rather the Variation of the 
Ray of Curvature, and that it might have been pro- 
per to have meaſured the Variation of Curvature 
rather by the Ratio of the Fluxion of the Curvature 
itſelf to the Fluxion of the Curve; ſo that the Cur- 
vature being inverſely as the Ray of Curvature, and 
— XX 2 — con- 
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conſequently its Fluxion as the Fluxion of the Ray 
itſelf directly, and the Square of the Ray inverſely; its 
Variation would have been directly as the Meaſure of 
it, according to Sir Iſaac Newton's Definition, and 
inverſely as the Square of the Ray of Curvature: Ac- 
_ cording to this Explication, it would have been mea- 
ſured by the Angle of Contact contained by the 
Curve and Circle of Curvature, in the ſame manner 
as the Curvature itſelf is meaſured by the Angle of 
Contact contained by the Curve and Tangent. The 
Ground of this Remark will better appear from an 
Example: According to Sir IJſaac Newton's Expli- 
cation, the Variation of Curyature is uniform in the 
Logarithmic Spiral, the Fluxion of the Ray of Cur- 
vature in this Figure being always in the ſame Ratio 
to the Fluxion of the Curve; and yet while the 
Spiral is produced, though its Curvature decreafes, it 
never vaniſhes; which muſt appear ſtrange to ſuch as 
do not attend to the Import of his Definition. It 
is eaſy, however, to derive one of theſe Meaſures of 
this Variation from the other, and becauſe Sir Iſaac 
Newton's is (generally ſpeaking) aſſigned by more 
imple Expreſſions, the Author has the rather con- 
formed to. it in this Treatiſe, but thought it neceſſary 
to give the Caution we have mentioned. 

The greateſt Part of this Chapter is imployed in 
treating of uſeful Problems, that have a Dependence 
on the Curvature of Lines. Firſt, the Properties of 
the Cycloid are briefly demonſtrated, with the Appli- 
cation of this Doctrine to the Motion of Pendulums, 

by ſhewing that when the Motion of the generating 
Circle along the Baſe is uniform, and therefore may 
mealure the Time, the Motion of the Point that 


de- 
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deſcribes the Cycloid, is ſuch as would be acquired by 
a heavy Body deſcending along the cycloidal Arc, 
the Axis of the Figure being ſuppoſed perpendicular 
to the Horizon. In the next place, the Cauſtics, by 
Reflexion and Refraction, are determined. If Per- 
pendiculars be always drawn from the radiating Point 
to the Tangents of the Curve, and a new Curve be 
ſuppoſed to be the Locus of the Interſections of the 
Perpendiculars and Tangents, then the Line, by the 
Evolution of which that new Curve can be deſcribed, 
is ſimilar and ſimilarly ſituated to the Cauſtic by Re- 
flexion. The Doctrine of centripetal Forces is treated 
at length from Art. 416. to 493. 
5 Firſt, a Body is ſuppoſed to deſcend freely by its 
Gravity in a vertical Line; and becauſe the Gravity 
1s the Power which accelerates the Motion of. the 
Body, it muſt be meaſured by the Fluxion of its 
Velocity; or the Second Fluxion of the Space de- 
ſcribed by it. When the vertical Line is ſuppoſed 
to move parallel to itſelf with an uniform Motion, 
the Body will deſcend in it in the fame manner as 
before; and the Gravity will be ſtill meaſured by the 
Second Fluxion of the Deſcent, or the Second Fluxion 
of the Ordinate of the Curve that is traced in this 
Caſe by the Body on an immoveable Plain, and there- 
fore is as the Square of the Velocity (which is mea- 
ſured: by the Fluxion of the Curve) directly, and the 
Chord of the Circle of Curvature that is in the Di- 
rection of the Gravity inverſely, by a Propoſition 
mentioned above.. When the Gravity acts uniformly, 
and in parallel Lines, the Projectile, in deſcribing any 
Arc, falls below the Tangent drawn at the Beginning 
of the Arc, as much as "if it had fallen perpendicu- 


- * 


— © -S.- . \ 


- 
- Si 7 = — w_ 


— th lA, DP 
—_— : _— 
— 2 2 8 5 A —_— _ 
8 — = * 2 — — pa — 1 1 — = = - 
3 — —-—̃ —2•— = ow —_ 
- — - _ 2 > — 2 — -_ — = I— - 
Ld 
* — , m — — — — * — — 2 * 
— — _ — it " — 2 — —— hes p — _— — — 8 — —— — — 
— hg Getty. de — bon wy — 5 - * 5 
: * 2 a - a G 
4 — —— - - 


— 


_— 


— —— „ — — - - 
4J —* . — * 


Fw — 5 ——— ” M —_—- ———- N - — 2 

4% 4 * 2 » - ad _ 2 = 2 Rn 
— ** we £2 LT MLS — p ws 2 22 — =D * - by — 
* = — — — re 1 A 2 . —— 

* 124 > — RE | og 2 — — EASE. IT. Tz * X — wxmmnnn 
. * - _—_— —— 
* . * . — — —ͤ— * = — — I —— _ —ͤ— - - — 

a * 3 — — +. Doe ”Y * 4 —— — 


[ 344 ] 

larly in the Vertical; and the Time being given, the 
Gravity may be meaſured by the Space which is the 
Subtenſe of the Angle of Contact. In other Caſes, 
when the Gravity varies, or its Direction changes, it 
may be meaſured at any Point by the Subtenſe of the 
Angle of Contact, that would have been generated 
in a given Time, if the Gravity had continued to act 
uniformly i in parallel Lines from that Term, that is, 
by the Subtenſe of the Angle of Contact in the Para- 
bola that has its Diameter in the Direction of the 
Force, and has the cloſeſt Contact with the Curve; 
which leads us to the ſame Theorem as before. 

In general, let the Gravity (that reſults from the 
Compoſition of any Number of centripetal Forces, 
which are ſuppoſed to act on the Body in one Plane) 
be reſolved into a Force parallel to the Baſe ; then the 
former ſhall be meaſured by the Second Fluxion of 
the Ordinate, and the latter by the Second Fluxion 


of the Baſe, the Time being ſuppoſed to flow uni- 
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formly, ſo that the Velocity of the Body may be 
meaſured by the Fluxion of the Curve. When the 
TrajeQory is not in one Plane, the Force is reſolved 
in a ſimilar manner into Three Forces, which are 
meaſured by Three Second Fluxions een to 
them. 

Whether the Body move in a Void, or in a Me- 
dium that reſiſts its Motion; the Gravity that reſults 
from the Compoſition of the centripetal Forces which 
act upon the Body, is always as the Square of its 
Velocity directly, and the Chord of the Circle of 
Curvature that is in the Direction of the Gravity in- 
verſely. Fg Fr een os 


When 


* 1 n þ * , N ; * 2 9 2 * * N N 


the Velocity at any Point of the Trajectory is to the 


in Poſition, and any other Ray to the ſame right 


ys 
| When a Body deſcribes any TrajeQary in a Void or 
in a Medium, by a Force directed to One given Centre, 


Velocity by which a Circle could be deſcribed in a 
Void about the ſame Centre, at the ſame Diſtance, by 
the ſame Gravity, in the ſubduplicate Ratio of the 


angular Motion of the Ray drawn always from the 


Body to the Centre, to the angular Motion of the 
Tangent of the Trajectory: And, if there be no Re- 
fiſtance, the Velocity in the Trajectory at any Point, 


is the ſame that would be acquired by the Body, if it 


was to fall from that Point through One- fourth of 


the Chord of the Circle of Curvature that is in the 


Direction of the Gravity, and the Gravity at that 
Point was to be continued uniformly during its- 


. 
- « 


Deſcent. 


If the centripetal Force be inverſely as any Power 


of the Diſtance whoſe Exponent is any Number 
greater than Unit, there is a certain Velocity (vig. 
that which is to the Velocity in a Circle at the ſame 
Diſtance as V2 ro V=) Which would be juſt ſuf- 
ficient to carry off the Body upwards in a vertical. 


Line, fo as that it ſhould continue to aſcend for ever, 


and never return towards the Centre. If the Body 
be projected in any other Direction with the ſame 
Velocity, it will deſcribe a Trajectory which is here 
conſtructed: It is a Paralola when m=2, a Logar- 
ithmic Spiral when n.3, an Epicyloid when n=, 


a Circle that paſſes through the Centre of the Forces 
when m., and the Lemniſcata when my. In 
general, it is conſtructed by drawing a Perpendicular 
from the Centre of the Forces to a right Line given 
Lise, 


_ then: 
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then incteaſing or diminiſhing the Angle contained 
by this Ray. and the Perpendicular in the given 
Ratio of 2 to the Difference between 3 and m, and 
increaſing or diminiſhing the Logarithm of the Ray 
in the ſame given Ratio. The Trajectories deſcribed 
in analogous Caſes by centrifugal Forces, are con- 
ſtructed in a ſimilar manner. Theſe are the Figures 
in which the Perpendicular, from a given Centre on 
the Tangent, is always as ſome Power of the Ray 
drawn from the ſame Centre to the Point of Con- 
tact, which are afterwards found to ariſe in the Re- 
ſolution of the moſt —— Caſes of Problems of 

various = 
When the Area deſcribed about the Centre of an 
Ellipſe is given, the Subtenſe of the Angle of Con- 
tact, drawn through one Extremity of the Arc parallel 
to the Semidiameter drawn to the other Extremity, 
is in a given Ratio to this Semidiameter ; and there-' 
fore, when an Ellipſe is deſcribed by a Force directed 
towards the Centre, that Force is always as the 
Diftance from the Centre. When the Force is di- 
refed toward the Focus, it is inverſely as the Square 
of the Diſtance. And theſe Two Caſes are conſi- 
dered particularly, becauſe of their Uſefulneſs in the 
true Theory of Gravity, To illuſtrate which, the 
Laws of centripetal Forces that would cauſe a Body 
to deſcend continually toward the Centre, or aſcend 
from it, are diſtinguiſhed from thoſe which cauſe 
the Body to approach towards the Centre, and recede 
from it by turns. A Body approaches from the 
higher Apſid toward the Centre, when its Velocity 
is leſs than what is requiſite to carry it in a Circle; 
and if its Velocity increaſe, while it deſcends, in a 
higher 
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higher Proportion than the Velocitics requiſite to 
carry Bodies in Circles about the ſame Centre, the 


Velocity in the lower Part of the Curve may exceed 


the Velocity in a Circle at the ſame Diſtance, and 
thereby become ſufficient to carry off the Body again. 
But while the Diſtance decreaſes, if the Velocities in 
Circles increafe in the ſame or in a higher Propor- 
tion, than the Velocity in a Trajectory can increaſe, 
the Body muſt either continually approach toward the 
Centre, if it once begin to approach to it, or recede 


continually from the Centre, if it once begin to 
aſcend from it; and this is the Caſe, when the cen- 
tripetal Force increaſes as the Cube of the Diſtance 
decreaſes, or in a higher Proportion. But though, in 
ſuch Caſes, the Body apptoach continually towards the 
Centre, we are not to conclude, that it will always 

approach to it till it fall into it, or come within any 
given Diſtance; for it is demonſtrated afterwards in 
Art. 879 and 880. that it may approach to the Centre 
for ever, in a Spiral that never deſcends to a given 


Circle deſcribed i in the fame Plane, and that it may 


recede from it for ever in a Spiral that never ariſes to 


a given Altitude. An Example of each Cale is given 


when the centripetal Force is inverſely as the Tilch 


Power of the Diſtance. 


When the Trajectory is deſcribed in a Medium, let 
Zb be to a given Magnitude as the centripetal Force is 

to the Force by Which the ſame Traje&ory could be 
deſcribed in a Void; and if the Area be ſuppoſed to 


flow uniformly, the Refiftance will be in the com- 


pound Ratio of the Fluxion of E, and of the Fluxion 


of the Curve; and the Denſity of the Medium (ſup- 


poſing the Reſiſtance to be in the compound Ratio 
Yy 350 © 
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the Velocity which is acquired by deſcending from 
one horizontal Surface to another, is always the 
fame (whether the Body moye in right Lines, or in 
any Curves).; the Square of which is meaſured by the 
Aggregate of ſeveral Areas which have the Diſtances 
from the reſpective Centres for their Baſes, and right. 


Lines proportional to the Forces at theſe Diſtances for 
their Ordinates. 
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of the Denſity and of the Square of the Velocity) 
ſhall be as the Thatch of the Logarithm of directly, 
and the Fluxion of the Curve inverſely. Hence, 
when any Figure that can be deſcribed in a Void by 
a Force that varies according to. any Power of 
the Diſtance from the Centre, is deſcribed in a 
Medium, the Denſity of the Medium muſt be in- 


verſely as the Tangent of the Figure bounded by a 


Perpendicular at the Centre to the Ray drawn from 
it to the Point of Contact. 

Alfter giving ſome Properties of the Trajedtories 
that are deſcribed by a Body when it gravitates in 


right Lines perpendicular to a given Surface, and their 


Application to. optical Uſes, the Author proceeds to 
conſider the Motion of a Body that gravitates towards 


ſeveral Centres. In ſuch Caſes, that Surface is ſaid 


to be horizontal, which is always perpendicular to the 


Direction of the Gravity that reſults from the Com- 


poſition of the ſeveral Forces; and it is ſhewn, that 


The Force which acts upon the Moon i is reſolved 


into a Force perpendicular to the Plane of the 


Ecliptic, and a Force parallel to it. This laſt is again 
reſolved into that which is parallel to the Line of 
the Hgigies, and that which is parallel to the Line 
joining the Quadratures. The Firſt mcaſures the Se- 


1 cond 


LJ 


cond Fluxion of the Diſtance of the Moon from that 
Plane, the: Second and Third meaſure the Second 
Fluxions of her Diſtances from the Line of the Qua- 
dratures, and from the Line of the Syzjp7es, a; oor 


tively. Hence a Conſtruction is derived of the Tra- 
jectory which would be deſcribed by the Moon about 
the Earth, in conſequence of their unequal Gravita- 
tion towards the Sun, if the Gravity of the Moon 


towards the Earth was as her Diſtance from it. From 
this a Compuration i is deduced of the Motion of the 


Nodes of the Moon, and of the Variation of the In- 
clination of the Plane of het Orbit, Which we cannot 


deſcribe here. It is ſufficient to obſerve, that theſe 
Motions are found to agree nearly with thoſe which 


have been deduced from other Theories, and from 
Aſtronomical Obſervations. 


A Flind being ſuppoſed to gravitate towards two 
given Centres With equal and in variable Forces, it is 


ſhewn, that the Figure of the Fluid muſt be that of an 
oblong Sphcroid, and that thoſe two Centres muſt 
be the Foci of the generating Ellipſe, The Nature 
of the Figure is alſo ſhewn, when the Fluid gravitates 


towards ſeveral Centres, or when it revolves on its 
Axis; but theſe are mentioned briefly, becauſe ſuch 


Figures of the Planets. 


In the 12th Chapter, the Author procceds to con- 
ſider the more conciſe Methods, by which the Fluxions 


the Reſolution of Geometrical and Philoſophical 


ment, by which any Quantity increaſes or decreaſes, 


1 7 2 5 


Theories are of little or no Uſe for diſcovering the 


of Quantities are uſually determined, and to deduce 
general Theorems more immediately applicable to 


Problems. In the Method of Infinite ſimals, the Ele- 
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with thoſe that are 233 by the Method of 


Fluxions. 
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is ſuppoſed to become infinitely ſmall, and is gene- 
rally expreſſed by Two or more Terms, ſome of 


which become infinitely leſs than the reſt, and there- 
fore being neglected as of no Importance, the re: 
maining Terms form, what is called the Difference 
of the Quantity propoſed. The Terms that are neg- 
lected in this manner are the very ſame which ariſe 
in conſequence of the Acceleration or Retardation 


of the generating Motion, during the infinitely ſmall | 
Time in which the Element is generated ; and there- 


fore. theſe Differences are in the ſame Ratio to each 


other as the enerating Motions or Fluxions. Hence 


the Concluſions in this Method are accurately true, 


without even an infinitely ſmall Error, and agree 


It js uſual in this Method to conſider a Curye as a 


Delygon of an infinite Number of Sides, which, being 

produced, give the Tangents of the Curve, and, by 
their Inclination to cach other, meaſure its Cur- 
vature. But it is neceſſary in ſome Caſes, if we 
would avoid Error, to reſolve the Element of the 
Curve into . ſeveral infinitely 


ſometimes into Infiniteſimals of the Second Order; 


ſmall Parts, or even 


and Errors that might otherwife ariſe in its Applica- 


tion, may, with due Care, be cortected by a proper 


Uſe of this Method itfelf, of which ſome Inſtances 
are given. If we were to ſuppoſe, for Example, the 


leaſt Arc that can be deſcribed by a Pendulum to 


coincide with its Chord, the Time of the Vibration 


derived from this Suppoſition will be found er- 
roneous; but by reſolving that Arc into more and 


more infinitely ſmall Parts, we approach to the true 
— — 


31] 

Time in which it is deſcribed. By ſuppoſing the 
Tangent of the Curve to be the Production of the 
rectilineal Element of the Curve, the Subtenſe of 
the Angle of Contact is found equal to the Second 
Difference or Fluxion of the Ordinate; but in this. 


Inquiry, the Tangent ought to be ſuppoſed to be 
equally inclined to the two 83 of the Curve 


that terminate at the Point of Contact; and then the 
Subtenſe of the Angle of Contact will be found 
equal to half the Second Difference of the Ordinate, 


which i is its true Value. 


Sir Iſaac Newton, however, inveſtigates the Flu- - 
Quantities in a more unexceptionable man- 
ner. He firſt determines the finite ſimultaneous In- 
crements of the Fluents, and, by comparing them, 
inveſtigates the Ratio that is the Limit of the various 

Proportions which they bear to each other, while 

he ſuppoſes them to decreaſe together till they vaniſh. 

When the generating Motiogs arc variable, the Ratio 
of the ſimultaneous Increments that are generated 
from any Term, is expreſſed by ſeveral Quantities, | 
fome of which ariſe from the Ratio of the generating 
Motions at that Term, and others from the ſubſe- 
quent Acceleration or Retardation of theſe Motions. 
While the Increments are ſuppoſed to be diminiſhed, 


xions of 


the former remain invariable, but the latter decreaſe 


continually, and vaniſh with the Increments; and. 
hence the Limit of the variable Ratio of the Incre- 


ments (or their ultimate Ratio) gives the preciſe 


Ratio. of the generating Motions or Fluxions. Moſt 


of the Propoſitions in the preceding Chapters may be 


more en mee by this Method, (of which 


ſeveral 
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in the ſame Body when in a | Space carried uniformly 
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fevetal Examples are given) and the Author makes 


always uſe of it in the Sequel of this Book. 

It is one of the great Advantages of this Method, 
that it ſuggeſts general Theorems for the Reſolution 
of problems, which may be readily applied as there 
is occaſion for them. Our Author proceeds to treat 
of theſe, and firſt of ſuch as relate to the Centre of 


Gravity and its Motion. In any Syſtem of Bodies, 
the Sum of their Motions, eſtimated in a given Di- 


rection, is the ſame as if all the Bodies were united 


in their common Centre of Gravity. If the Motion 
of all the Bodies is uniform and reQilineal, the 


Centre of Gravity is either quieſcent, or its Motion 
is uniform and reQilineal. When AXQton is equal to 
Reaction, the State of the Centre of Gravity is never 
affeted by the Collifions of the Bodies, or by their 
attracting or repelling each other mutually. It is not, 


however, the Sum of the abſolute Motions of the 
Bodies that is preſerved gnvariable in conſequence of 
the Equality of the Action and Reaction, as they ſeem 
to imagine, who tell us, that this Sum is unalterable 
by the Colliſions of Bodies, and that this follows ſo 
evidently from the Equality of Action and Reaction, 
That to endeavour to demonſtrate it would ſerve only 
to render it more obſcure. On this Occaſion the 
Author illuſtrates an Argument which he had pro- 


poſed in a Piece that obtained the Prize propoſed by 


the Royal Academy of Sciences at Paris in 1724. 


againſt the Menſuration of the Forces of Bodies by 

the Square of the Velocities, ſhewing that if this 
Doctrine was admitted, the ſame Power or Agent, 
exerting the ſame Effort, would produce more Force 


forwards, 


[ 353 ] 
forwards, than if the Space was at Ret ; or that Springs 


acting equally on Two equal Bodies in ſuch a Space, 


would produce unequal Changes in the Forces of 
thoſe Bodies. 


uſual. Mr. Bernouilli had determined the Motions 


when the Elaſticity is perfect, and One Body ſtrikes 


Two equal Bodies in Directions that. form equal 
Angles with its Direction; or when there are any 
Number of Bodies impelled by it on one Side in 
various Directions, providing equal Bodies be im- 

pelled by it on the other Side, in Directions equally 


inclined to its own Direction. But the Problem is 
reſolved here without theſe Limitations; ſome others 


of this kind are ſubjoined, and this Doctrine is ap- 


plied for determining the Motions of Bodies that 
act upon each other while they deſcend by their 


Gravity. 


The general Principle derived from theſe Inquiries. 
is, that if there be no Colliſion, or ſudden Commu- 


' nication of Motion from one Body to another, while. 


they deſcend together, and in any caſe, if the Elaſti- 


city be perfect, the Sum of the Products, when cach 


Body is multiplied. by the Square of the Velocity. 
acquired by it, is the ſame as if all the Bodics had. 


| deſcended freely from the ſame. reſpective Altitudes. 
to their ſeveral Places; only in collecting that Sum, 
if any Body is made to aſcend, the Product of it mul- 


tiplied by the Square of its Velocity is to be ſubducted: 
And if the Bodies be ſuppoſed to aſcend from their. 
Places with the reſpective Velocities acquired by them, 
then their common Centre of Gravity will riſe gt the. 
ame. 


Various Problems concerning the Colliſion of Bo- 
dies are reſolved in a more general manner than 
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e 
ſame Level from which it deſcended. In other 
Caſes, however, the Aſcent of the Centre of Gravity 
will be leſs than its Deſcent, but is never greater. 

After demonſtrating the uſual Rule for finding the 
Centre of Oſcillation, the Author treats of the Mo- 
tion of Water iſſuing from a cylindric Veſſel. The 
Effect of the Gravitation of the whole Maſs of Wa- 
ter is conſidered as Threefold. It accelerates, for 
ſome time at leaſt, the Motion with which the Wa- 
ter in the Veſlel deſcends; it generates the Exceſs of 
the Motion with which the Water ifſues at the Ori- 
fice above the Motion which it had in common with 
the reſt of the Water; and it acts on the Bottom of 
the Veſſel at the ſame time. Then ſuppoſing the 
laſt Two Parts of the Force to be in any invariable 
Ratio to each other, when the Diameters of the 
| Baſe and Orifice are given, he determines by Loga- 
rithms the Velocity with which the Water iſſues at 
the Orifice; and ſhews that this Velocity will ap- 
| proach very near to its utmoſt Limit in an exceeding 

ſmall Time. When the Water is ſuppoſed to be 
ſupplicd in a Cylinder, ſo as to ſtand always at the 
fame Altitude above the Orifice, there is an Analogy 
between the Acceleration of the Motion of the Wa- 
ter that iſſues at the Orifice, and the Acceleration of 
a Body that deſcends by its Gravity in a Medium 
which reſiſts in the duplicate Ratio of the Velocity. 
For when the utmoſt Velocities, or Limits, are equal 
in thoſe two Caſes, the Time in which the iſſuing 
Water acquires any leſſer Velocity, is to the Time in 
which the deſcending Body acquires the ſame Velo- 
City as the Area of the Orifice to the Area of the 
Baſe; and if a cylindric Column be ſuppoſed to 
be 
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be erected on the Orifice equal to the Quantity of 
Water that iflues at the Orifice in the former of thoſe 


Times, the Height of this Column will be to the 


Space deſcribed by the defcending Body in the latter 
Time, in the fame Natio as the Orifice to the Area 
of the Baſe. The Ratio of the Force that acts on the 
Bottom of the Veſfel to the Force that generates the 
Motion of the Water iſſuing at the Orifice, is de- 
duced from Sir Iſaac Newton's Cataract, and is the 
_ ſame that follows from the Principle concerning the 


Equality of the Aſcent and Deſcent of the Centre of 


Gravity, which was firſt applied to this Inquiry by 
Mr. Daniel Bernouilli Comment. Acad. Petrop. Tom. 


2. But there are ſeveral Precautions to be taken in 


applying this Doctrine. 


After ſome other Theorems concerning the Centre 
of Gravity, and ſeveral Obſervations concerning the 
Curvature of Lines, and the Angles of Contact; the 
Author repreſents four general Propoſitions in one 


View, that the Analogy between them may appear. 
The Firſt gives the Property of the Trajectories that 
are deſcribed by any centripetal Forces, how variable 

ſoever theſe Forces, or their Directions, may be. The 


Second gives a like general Property of the Lines of 


ſwifteſt Deſcent. The Third gives the Property of 
the Line that is deſcribed in leſs time than any other 
of an equal Perimeter. And the Fourth gives the 
Property of the Figure that is aſſumed by a flexible 
Line or Chain, in conſequence of any ſuch Forces 
acting upon it. If we ſuppoſe a Body to ſet out from 
any Point in the Trajectory, or in the Line of ſwifteſt 


Deſcent, with the Velocity which it has acquired 


there, and to move in the right Line which is the 
TY 7 2 Di- 
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Direction of the Gravity, that reſults from the Com- 
poſition of the centripetal Forces, then ſhall its Ve- 
locity, and its Diſtance from the Point where the Per- 
pendicular from the Centre of Curvature meets that 
right Line, flow proportionally, i. e. the Fluxion of 
the Velocity (or of the right Line that meaſures it) 
ſhall be to the Velocity as the Fluxion of that Diſtance 
is to the Diſtance. When the Velocity and Direction 
of the Motion is the ſame in the Line of ſwifteſt De- 
ſcent as in the Trajectory, their Curvature is the ſame. 
Thus in the common Hypotheſis of Gravity, the Cur- 
vature in the Cycloid, the Line of ſwifteſt Deſcent, 
is the ſame as the Parabola deſcribed by a Projectile, 
if the Velocities in thoſe Lines be equal, and their 
Tangents be equally inclined to the Horizon. In 
order to find the Nature of the Catenaria in any 
Hypotheſis of Gravity, ſuppoſe the Gravity to be in- 
creaſed or diminiſhed in the ſame Proportion as the 
Thickneſs of the Chain varies, and to have its Di- 
rection changed into the oppoſite Direction; then 
imagine a Body to ſet out with a juſt Velocity from 
a given Point in the Chain, and to deſcribe the Curve. 
The Tenſion of the Chain at any Point will be always 
as the Square of the Velocity acquired at that Point, 
and if a Body be projected with this Velocity in the 
Direction of the Tangent, the Curvature of the Tra- 
jectory deſcribed by it will be one Half of the Curva- 
ture of the Chain at that Point. We muſt refer to 
the Book for a fuller Account of theſe and of other 
Theorems, | . 
In the XIIIth Chapter, the Problems concerning 
the Lines of ſwifteſt Deſcent, the Figures which 
amongſt all thoſe that have equal Perimeters produce 


Ma- 


1 


Maxima or Minims, and the Solid of leaſt Refi nance, 


are reſolyed without Computations, from the firſt. 


Fluxions only, There are alſo eaſy ſynthetic Demon- 
ſtrations ſubjoined, becauſe this Theory is commonly 
eſteemed of an abſtruſe Nature, and Miſtakes have 
been more frequently committed in the Proſecution 


of it, than of any other relating to Fluxions. To 


give ſome Idea of the Author's Method, ſuppoſe the 


Gravity to act in parallel Lines, 4 to denote the Ve- 


locity acquired at the lowermoſt Point of the Curve, 


and the Velocity acquited at any other Point of the 


Curve. Suppoſe the Element of the Curve to be de- 
ſcribed by this Velocity 2, but the Element of the 


2 to be always deſeribed by the conſtant Velocity 


4. Then it is eaſily demonſtrated without any Com- 
putation, that the Element of the Ordinate being 


given, the Difference of the Times in which the 


Elements of the Curve and Baſe are thus deſcribed is 


a Minimum, when the Ratio of thoſe Elements is that 


of a to; i. e. when the Sine of the Angle, i in which 


the Ordinate interſects the Curve, is to the Radius in 


this Ratio. Suppoſing therefore this Property to take 
place over all the Curve, the Exceſs of the Time in 
which it is deſcribed by the Body deſcending alongſt 
it, above the Time in which the Baſe is deſcribed 


uniformly with the Velocity 4, muſt be a Minimum; 
and this latter Time being given, it follows that the 


Time of Deſcent in this Carve is a Minimum. When 


the Gravity tends to a given Centre, ſubſtitute an 


Arc of a Circle deferibed from that Centre through 
the lowermoſt Point of the Curve in the Place of the 
Baſe in the former Caſe; and the Property of the 
Line of ſwifteſt Deſcent will be difcovered in the 
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ſame manner. The Nature of the Line that among 
all thoſe of the ſame Pcrimeter is deſcribed in the 
jcaſt Time, is diſcovered with great Facility, by de- 
termining from the former Caſe the Property of the 
Figure when the Sum or Difference of the Time in 
which it is deſcribed by the deſcending Body, and of 
the Time in which it would be deſcribed by any 
given uniform Motion, is a Minimum; for the latter 
Time being the ſame in all Curves of the ſame 
Length, it follows that the Figure, which has this Pro- 
perty, muſt be deſcribed in leſs Time than any other 
of an equal Perimeter. The general Iſoperime- 
trical Problems are reſolved, and the Solutions are 
rendered more general, with like Facility by the 
ſame Method; which is alſo applied for determining 
the Property of the Solid of leaſt Reſiſtance, and 
ſerves for reſolving the Problem, when Limitations 
are added concerning the Capacity of the Solid, or 
the Surface that bounds it. 
The laſt Chapter of the Firſt Book treats chiefly of 18 
Gravitation towards Spheroids, of the Figure of the 
Planets, and of the Tides. The Author, having Oc- 
caſion in thoſe Inquiries for ſeyeral new Properties 
of the Ellipſe, begins this Chapter by deriving its 
Properties 54 thoſe of the Circle, by conſidering it 
as the oblique Section of a Cylinder, or as the Pro- 
jection of the Circle by parallel Rays upon a Plane 
oblique to the Circle. In this manner the Properties 
are briefly transferred from the one to the other, be- 
cauſc by this Projection the Centre of the Circle gives 
the Centre of the Ellipſe ; Diameters perpendicular to 
cach other in the Circle with their Ordinates, and the 
circumſcribed Square, give conjugate Diametcrs of 
the 


1 I 

the Ellipſe with their Ordinates, and the circumſcribed 
Parallelogram; parallel Lines in the Plane of this Circle 
are projected by Parallels in the Plane of the Ellipſe 
that are in the ſame Ratio; any Area in the former is 
projected by an Area in the latter, which is in an 
invariable Ratio to it; and concentric Circles give 
ſimilar concentric Ellipſes, It is likewiſe ſhewn how 
Properties of a certain kind are briefly transferred from 
the Circle to any conic Section with the ſame Facility. 


After demonſtrating the Properties of the Ellipſe, 
it is ſhewn, that if the Gravity of any Particle of a 
Spheroid being reſolved into two Forces, one perpen- 
dicular to the Axis of the Solid, the other perpen- 
dicular to the Plain of its Equator, then all Particles, 


equally diſtant from the Axis, muſt tend towards it 


with equal Forces; and all Particles at equal Diſtances 
from the Plain of the Equator, gravitate equally to- 
wards this Plain; but that the Forces with which Par- 
ticles at different Diſtances from the Axis tend towards 


it, are as the Diſtances; and that the ſame is to be 


ſald of the Forces with which ey. tend towards the 


Plain of the Equator. 


From this it is demonſtrated, that when the Par- 
ticles of a fluid Spheroid of an uniform Denſity gra- 


vitate towards each other with Forces that are in- 


verſely as the Squares of their Diſtances, and at the 


{ame time any other Powers act on the Particles, either 
in right Lines perpendicular to the Axis, that vary in 


the ſame Propottion as the Diſtances from the Axis, 
or in right Lines perpendicular to the Plain of the 


Equator, that vary as their Diſtances from it, or when 
any Powers act on the Particles of the Spheroid, that 
may be reſolved into Forces of this Kind; then the 
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Fluid will be every-where in uilibrio, if the 
whole Force that acts at the Pole * to the whole 
Force that acts at the Circumference of the Equator, 
as the Semidiameter of the Equator to the Semiaxis 
of the Spheroid; and that the Forces with which 
cqual Particles at the Surface tend towards the Sphe- 
roid, will be in the ſame Proportion as Perpendi- 
culars to its Surface, terminated either by the Plane 
of the Equator, or by the Axis. Becauſe the centri- 
fugal Force with which any Particle of the Spheroid 
endeavours to recede from its Axis, in conſequence 
of the diurnal Rotation, is as the Diſtance from the 
Axis, it appears that if the Earth, or any other Planer, 
was fluid, and of an uniform Denſity, the Figure 
which it would aſſume would be accurately that of 
an oblate Spheroid generated by an Ellipſis revolving 
about its Second Axis. 
Aſterwards the Gravity towards an oblate Spheroid 
zs accurately meaſured by circular Arcs, not only at 
the Pole, but alſo at the Equator, and in any inter- 
mediate Places; and the Gravity towards an oblong 
Spheroid is meaſured by Logarithms. The Gravity 
at any Diſtance in the Axis of the Spheroid, or in the 
Plane of the Equator produced, is likewiſe accurately 
determined by like Meaſures, without any new 
Compuration or Quadrature, by ſhewing that when 
Two Spheroids have the ſame Centre and Focus, and 
are of an uniform Denſity, the Gravities towards 
them at the ſame Point in the Axis or Plane of the 
Equator produced, are as the Quantities of Matter in 
the Solids. 
This Theory is applied for determining the Figure — . 
of the Earth, by n the Force of Gravity in 1 
any 
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any given Latitude, derived from the Length of a 
Pendulum that vibrates there in a Second of Time, 
with the centrifugal Force at the Equator, deduced 
from the periodic Time of the diurnal Rotation, and 
the Amplitude of a Degree of the Meridian ; or by 
comparing the Lengths of Pendulums that vibrate in 
equal Times in given unequal Latitudes; or by com- 
paring different Degrees meaſured upon the Meridian. 
By the beſt Obſervations it would ſcem, that there is 
a greater Increaſe of Gravitation, and of the Degrees 
of the Meridian from the Equator towards the Poles, 
than ought to ariſe from the Suppoſition of an uni- 
form Denſity. Therefore the Author ſuppoſes the 
Denſity to vary from the Surface towards the Centre; 
and, in ſeveral Caſes he has conſidered, he finds that a 
greater Denſity towards the Centre would account 
for a greater Increaſe of Gravitation towards the 


Poles, but not for a greater Increaſe of the Degrees 


of the Meridian; and that the Hypotheſis of a lefs 
Denſity towards the Centre would account for the 
latter, but not for the former, ſuppoſing (after Sir 
Iſaac Newton) the Columns of the Fluid to extend 
from the Surface to the Centre, and there to ſuſtain 
each other. On this Account he determines the Gra- 
vitation towards the Earth, when it 1s ſuppoſed ro be 
hollow with a Nucleus included, according to the 
Hypotheſis advanced by Dr. Halley, with the Dif- 
ference of the Semidiameters that might ariſe from 
ſuch a Diſpoſition of the internal Parts. But in this 

Caſe, and when the Denſity is ſuppoſed variable, the 
ſpheroidical Figure is only aſſumed as an Hypotheſis. 
He adds, that by imagining the Denſity to be greater 
in the Axis than in che Plain of the Equator at equal 


Di- 


1 1 
Diſtances from the Centre, an Hypotheſis perhaps 
might be found, that would account for moſt of the 
Phenomena ; but that a Series of many exact Obſer- 
vations is requiſite, before we can examine with any 
Certainty the various Suppoſitions that may be ima- 
gined concerning the internal Conſtitution of the 
Earth. This Doctrine is likewiſe applied for deter- 
mining the Figure of Jupiter. 9 
It follows from the ſame Theorem, that if we ſup- 
poſe the Earth to be fluid, and abſtract from its Mo- 
tion upon its Axis, and the Inclination of the right 
Lines in which its Particles gravitate towards the 
Sun or Moon, the Figure which it would aſſume in 
conſequence of the unequal Gravitation of its Par- 
ticles towards either of thoſe Bodies would be accu- 
rately that of an oblong Spheroid having its Axis 
directed towards that Body. The Aſcent of the 
Water, deduced from this Theorem, agrees nearly 
with that which Sir Iſaac Newton found, by com- 
puting it briefly from what he had demonſtrated con- 
cerning the Figure of the Earth. Several Obſerva- 
tions are ſubjoined concerning the Tides, and the 
Cauſes which may contribute to increaſe or diminiſh 
them, particularly the Inequality of the Velocities 
with which Bodies reyolve about the Axis of the Earth 
in different Latitudes. on 
This Chapter concludes by demonſtrating briefly, 
that if the Attraction of the Particles decreaſed as the 
Cube of their Diſtance increaſes, or in any higher 
Proportion, then any Particle would tend towards 
the leaſt Portion of Matter in Contact with it, with 
a greater Force than towards the greateſt Body at 
any Diſtance, how ſmall ſoever from it. The true 
K 3 
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Law of Gravity is better adapted for holding the Parts 


of each Body in a proper Union, while it perpetuates 
the Motions in the great Syſtem about the Sun, and 


preſerves the Revolutions in the leſſer Syſtems nearly 1 
regular; and the Author concludes with obſerving, 1 
that a remarkable geometrical Simplicity is often q 
found in the Concluſions that are derived from it. | 
An Account of Book II. will be given in the next _ 
Tranſaction. ; „„ '1 8 
VII. De Calculo prægrandi a Muliere cum i 
Urina excreto Obſervatio D* Antonii Le- =_ 
protti, R. S. S. Pont. Max. Archiat. per Ab- | | 
batem Didacum de Revillas, R. S. S. ad D. 1 
7 * Yo OY | bs | * | 1 i 
Smart Lethieullier R. S. S. tranſiniſſa. Il. 
3 Nomæ, pridie Cal. Fanuarii An. 1743. 1 
Read Jan. 27. UAA quindecim abhinc annis Vidua by 
"79" eſt Mulier pauper quinquageſimum | 
agens annum ſumma urinæ difficultate per quadra- 11 
ginta Menſes laborabat; quum nocte ei ſupervenit 1 
mictus, imo ſinceri cruoris profluvium ad tres circiter 1 
libras; ſimulque Lapis, ejus, quæ in adjecta Figura 9 
deſcribitur, formæ & molis, extruſus eſt, cujus pondus vu 
jam exſiccati uncias duas & grana novem ac viginti | 
exæquat . Mulier autem ingenti per eos menſes grayi- | 
tatis ſenſu, aſſiduoque dolore, ad Veſicæ cervicem 18 
afficiebatur ſive cubans ſive erecta; nunc autem ſo- 1 
lido exacto menſe, ea invita, prodere pergunt cum ſanie 9 
urinz. ide Fig. II. in TAB. 1. RN 1408 
unc. den. gr. 1 1 1 
® L&C15 37 ; & TR. . In 18 
7 VII. De: wy 
I; 1 
; 


— 
- S * - —. . w — Fa — 2 = - = = 5 — 
883 — — —— — — — — —̃ —— — 2 2 * > —.— a — - = 2 . — 7 = 23 - 2 — x= 2 
—— ä — —-—ð . . i= SE * — = - == — Sc EE — 
+ . — _ — —— — — —— — — — * : — — — — 1 — 2 2. 2 "— — - - — ©. > DE — = — "Ze 
— r We. * = — — a_—_— _ 1 — — — 1 2 1 — — = = —— — — — — — * - 2 7 0 3 
= — Ip —ͤ—ü—— 1 — "2 OR Lies] * 8 7 Ss — _ 12 2 —— — — — 2 = 4 8 - — 
x 5 = — - ** o 2 ” — — Fa 5 1 * — - — r Rn * 
* . — : = 4 i : 4 32 — — 1 — 3 * — - —— = —— — — ; 4 — 
a — - * , 0 a - - — — . = - —_—_— — — - MS 
- 2 — 


— —- * * nn — 
— — — £4 I 8 F% X N « . - 3 * — — << — 5 * = 
— . 2 ny : _ 3 — — * — 2 => . — — = 
hurt — —— —— — — ; IS \ 22: — —ç 2 £1. — 
_ * dd Z _ _ + N 3 ”_ be — — — 7 — 1 — — — — —— — — - — — — _= +< 
a l = \ C - 2 — — J = \ F g 7 
* n 41 =2 1 — 2 — - . . — SINE ** — = Las — =". — : — — * 22 UE” * . * 
- i” 2 * * * — IC — — 4 * — — — — * 
_ 5 . 2 = —= - — = - - 

d — = je p - = - N — e . 4 _ 2 — p _ — — — j — — 

= _ — IX. 5:2 * 10 - 4 P "i. 7 9 2 _ — - . - 8 

— _ — — — —— Vie —— l * 

F . 42 - ——ä—6—— lQ—— 
, . m_ x — ä 2 — — © x - "2 IAC... N 8 4 = — "4 ——— 2 2 5 
. * — * TL 3 — 2 — — * — — — —— 4 2 — 4 
— — — > — 3 - 7 5 : Þ N h 5 4 — 1 E ? N — — — — 4 _ : 2 1 ;X — — 2 
"PIC 19 3 2 - - — * — = ———_— —— — 3 — | 2 <4. - - — : - — — — ; R 
” E — — 5 2 A Fr EET TT = HE, bl — I — TY - - = - — - — — — 
. — N — — . : 2 TY 4 : \ — — _ 1 — - — — _ ” * fa * as 4 
„2 K ͤ > = IA; 7. 8... = or PI En NETS an, — ae eo — — . ; —— . — 7 — 
—— — . - - — 23232334 2 * — — — — n TI 2 y 2 
. p « 2 ag” — 8 = — 
2 F _ 2 2 — — — - — = * — — 
- — 6 - — — -- — 


EE 


= —1 — 
- > — 22 Poe” 
—- — 
—< Sm ” 
«Qt oh 6 =y — 
tho — 
GO” 3 
. 245.584 * 
9 _ + — 
— — re ares 
— 3 = 
_ — ” — 
err: — 
* — = — 
— ; 


311997 
— £ o 
' * 
171 


* 
- 


| Read Feb. 3. 


— 


L 3641 CNA 
VIII. Deſcription of a Machine for dreſſing 


and curing Patients, who are very un- 
Wieldy, and are under the Surgeons Hands 
for ſome Ailment on the Back, the Os Sa- 
crum, Q c. or are apprehenſive of it. By 
M. le Cat, F. R. S. Surgeon to the Hotel 
Dieu at Rouan, and Royal Demonſtrator in 
Anatomy and Surgery: Abſtracted from tbe 
J 


* Luſty Body labours, as it were; 

+ under the Richneſs of its Conſti- 
tution, which at the long run turns to Miſery : The 
Veſſels of a plethoric Body are, even in the moſt 


_ vigorous State of it, hardly able to convey all the 


Juices; but when that Vigour is loſt, they ſtagnate 


and corrupt, and produce numberleſs Diſtempers : 


If any critical and ſalutary Evacuations free it of Part 


of its Burden, there remain flabby Bags and Cells 


_ ouzing Humours, which become Materials for Impoſt- 
humes, for want of a proper Supply of Animal Spirits, 
and laudable Humours, which are compreſſed and 
ſtopped by the Weight of the reſpective Parts. The 
increaſing Weakneſs of the Patient hinders him from 
ſtirring, and putting himſelf into the Situation necef- 
ſary for his Cure: His enormous Bulk makes it even 
impoſſible for his Attendants to aſſiſt him; the Num- 
ber of Hands that are then imployed, rather give him 
Torment than Eaſe, and the Apprehenſion of chang- 
ing his Poſture at ſo painful a Rate, will make him 
rather 
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rather prefer an eaſy Sinuation, that will at laſt lead 
him to the Grave. 
Since my practiſing Surgery, I have had ſeveral 
of thoſe unhappy Perſons under my Hands, and even 
ſome who were dearer to me than the reſt of my 
Patients; and I have had the Grief to ſee them carried 
off in deſpite of all the Reſources my Attachment 
furniſhed me with, and thoſe my Profeſſion ſug- 
geſted to me then, as generally uſed. Finding theſe 
latter inſufficient by repeated Experience, my Imagi- 
nation at laſt made me conceive a ſort of hanging 
Cradle or Hammock, as repreſented in the Figure 
hereto annexed. In January 1741. I gave the Draught 
of this Machine to ſome Workmen, having then 
under my Hands the Abbe de la Bucaille of this City 
of Roman, a Perſon of a vaſt Bulk, paralytic, and 
labouring under a Mottification about the Os Sacrum. 
The following Explanation of the Figures will ſhew 
the ſeveral Uſes of the Machine. 
Tas. 2, repreſents the Patient's Bed-chamber with 
'a Bed in it without the Bedding, in order the better 


to ſhew the Machine. 


PD Upon it lies a ſort of Boat of 7; urkey Leather, full 
as long as the Bed, with very ſtrong Hems all round, 
and Eilet-holes for receiving Hooks, that ſerve to lift | 
up this Hammock. 
The Hooks are faſtened to ſeveral Ropes, all which 

depend on as many Croſs- beams of v very ſolid 
Wood. 3 

The Croſs- beams conſiſt of one Beam of the 
Length of the whole Bed, running Lengthways over 
the Middle of it, and Four tranſverſe Beams, the Two 
middlemoſt of which are ſomewhat longer than the 
Aa 2 0 others. 
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others. The Ropes on which the Hammock hangs, 
are faſtened to the Extremities of theſe Beams, which 
keep the Hammock diſplayed; and on the fame Ex- 
tremities are alſo faſtened all the Ropes, which unite 
in one that paſſes through the Teſtern of the Bed, 
and above it hangs on a Pulley, that is fixed to the 

1 Cieling of the Bed chamber. 
: Another Rope that is run into the Pulley, paſſes 
5 into another Pulley correſponding to it, hanging at 
ſome Diſtance from the Bed, where a Man is — 

to pull it, and raiſe the Hammock. 
What we chiefly intend in Dreſſing a Patient in 
eſtion, are, 
IT To dreſs and refrcſh him, that is to ſay, gently 
to place him in a proper Poſture, eaſy both for him- 
ſelf, and thoſe who attend him. 

2d4ly, To put him into an eaſy Situation, that may 
alſo promote his Recovery: The making of his Bed 
often, is already of great Eaſe to him; but at me - 
fame time it is neceſſary, that his Wounds or Ail- 
ments may not bear upon any the leaſt thing poſſible; 
and therefore his Bed ought to be compoſed of ſeveral 
ſmall Matreſſes, or of Matreſſes of ſeveral Pieces, 
each with its Tick over it; theſe Matreſſes ought 
beſides to be ſupplied with Numbers of Pillows, each 
with its Pillow-bicr, ſo that he who waits on the 
Patient, may place them where it is proper, for 
the Eaſe of the Perſon, and of the Part affected. 
Nothing is more proper for this Purpoſe than our 
Hammock; the Patient may be lifted up from his Bed, 
and ſuſpended juſt above thoſe Pillows, and higher yet, 
it neceſſary. 
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Out Hammock, being of Turkey Leather, fits itſelf 
to thoſe Pillows, and gathers them in as the lower 


Sheets would do; but the Inconveniency of Sheets 
we have ſupplied with thoſe Ticks and Fillow-bicrs 
covering the Matreſſes and Pillows. 
The Turkey Leather of the Hammocks is Full wide, 
not only to cover the whole Bed, but even ſo as 
that the Hems or Borders of it may hang down round 
| t it, and tuck in under the Matreſſes: The Bot- 
tom of it is pierced in thoſe Places which anſwer to 
the Anus, or any Part affected, ſo that the Evacua- 
tions may find their Paſſage into Recepracles between 
the Pillows ranged accordingly. 
When the Patient is to 4 dreſſed or refreſhed, 
the Borders of the Hammuck are taken up, and the 
ſeveral Hooks paſſed through, by which he is to be 
ſuſpended, as appears in the Figure ; and then a Man, 
being placed at the Rope that runs over the Pulleys, 
lifts the Patient up to the Height neceſſary for the 
Surgeon to ſearch and dreſs the Wound, and for the 
Aſſiſtants to make his Bed, which, even for the 
greater Conveniency, may be palled out from under 
the Hammock. _ 
When all is done, the Bed is puſhed back again to 
its former Place, the Patient is =_ let down upon 
it, the Croſs-beams are lowered and detached both 
from the Hammock and the Block, and put out of 
the Way into a Corner of the Room ;. inſtead of it, 
a Rope is fixed to the Hook of the Block, tied into 
an Eilet at the End, coming down towards the Bed 
within the Patient's Reach, in order to help himſelf 
when he wants to ſtir a little. 


The 
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The Hammock being diſplayed, and the Croſs- 
beams taken away, the Patient is wrapped up in Nap- 
Eins as much as poſſible, to ſupply the Sheet he wants 
between his Body and the Leather of the Hammocłk; 
he is afterwards covered with an upper Sheet, and F 
other neceſſary Bed-cloaths. ”— 
Tas. 3. This Machine may be fatther improved J 
by Uſe. For Inftance: Since I contrived this, I 
thought that inſtead of the Border or Hem of the 
Hammock, one might make ſtrong cylindrical iron 
Rods, like Curtain-rods, formed into a Square, fome- 
what larger than the Bedſtead, to the Four Corners 
of which are faſtened as many Ropes, which meet at 
the Pulley ; in which Caſe the Croſs-beams, and the 
Ropes depending on them, become uſeleſs; and in- 
ſtead of a Hammock all of one Piece, one might fix 
Four broad Straps of Turkey Leather to Two Sides of 
the ſquare Rod, which may be placed under ſuch 
Parts of the Patients Body as will be proper, and 
| which leave a Space between each other where it is 
"convenient. Theſe Straps may be faſtened to the 
iron Rods by ſeveral Buckles with Rings to ſlide along 
the Rods, by the Help of which the Straps may be 
puſhed on to ſuch Places where there is Occaſion ; 
they may alſo thereby be ſtretched or ſlackened, or 
even be taken off, or changed as is thought fit. After 
the Patient has been dreſſed, and the Bed made, the IJ 
Four Ropes may be taken off both from the Rod 
and from the Block, and the Rod be let drop with 
the Extremities of the Straps down upon the Floor 
round the Bedſtead, which being narrower than the 
Square of the Rod, the latter will caſily ſlip over it. 
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1 have given theſe two Methods together, as there 


may be Occaſions when one becomes preferable to 
the other. 


1 IX. An Sw of a 7 reatiſe, tinea, D. 

Alberti Halleri Archiatri Regis & Ele. 
Medicin. Anatomiæ, "Hom. Prell. &c. 
Enumeratio Met hodica Stirpium Hel vetiæ 
indigenarum. Qua omnium brevis Deſeriptio 
& Synonymia, Compendium Virium Medi- 
carum, dubiarum Declaratio, novarum & 
rariorum uberior Hiſtoria & Tcones conti- 
nentur. Gottingiæ, 1742. in Folio) ex- 
trafted and tranſlated mew the Latin by 
William Watſon, SHS 


Read Feb. "I : 
1743: Jo 95 


| HIS learned FP ingenious Per- 
| | formance; in Two Volumes in 
Folio, contains a Dedication to the PRINCE of 
Warts, a Preface, and 794 Pages. 

In the Preface, the Author firſt lays down a Geo- 
graphical Account of Switzerland, being ſituate 
from 46 to 48 Degrees in Latitude, and Four Degrees 
in Longitude; then mentions its various and almoſt 
ſurpriſing Degrees of Heat and Cold within the Space 
of a few Miles, ariſing from the different Arrange- 
ment of the Mountains: That it is in ſome Parts 
deſtitute both of Corn and Wood from the Intenſe- 
neſs of the Cold; in others, where there are high. 
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though he had travelled over great Part of the Globe, 


 Larch-trees, then Pines, then barren Heaths pro- 


Leagues; and would be till leſs, if in going from 
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Mountains to the North, and Openings to the South, 
the reflected Heat becomes ſo troubleſome, that the 


Inhabitants are forced to deſert the Towns, and take 


Shelter in the Woods; that in other Parts the Coun- 
try is ſo extremely pleaſant, that Tavernier himſelf, 


declared he never had obſerved any more beautiful. 
The Author then mentions, that the Plants produced 


in ſach Difference of Soils and Situations, muſt be 


very numerous; he accordingly met with not only 


many of the Plants of the warmer Parts of France, 
almoſt all the German ones, but even thoſe of Lap- 


land and Spitzberg. Theſe Varieties have been col- 
lected in a ſhort time. You gather in the ſame Day, 
the Biſtorts and Saxifrages which Martens collected 
in Spit glorg; the yellow Milfoil, Xeranthemum, 
Ephedra, and other Ornaments of the Southern Part 


of 2 The Progreſſion between both Extremes 


is ſo regular, that in going from Bern to Grimſul, 


you paſs firſt by Cheſnut. trees, and other Inhabitants 
of the warm Countries, then Vines, then Walnut- 


trees, then Beeches and Oaks, then Firs, then 


ducing Whortle-berries and ſuch- like, then Rocks, and 


Plans a Span high, and laſt of all, beyond which 
Vegetation ceaſes, you meet with a Species of round- 
leaved Willow, not exceeding an Inch in Height, and 


the hairy Crow foot of Platerus; beyond this Di- 
ſtrict, the Tops of the Mountains are covered with 


Snow. This great Varicty is not (as it muſt be in 
any other Part of the World) the Collection of many 


Provinces, but furniſhed within the Space of 17 


He- 
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Sedunum, you aſcend Mount Sanetch, whoſe Top is 
but ſeven Leagues from Sedunum [or Syon). 

The Author adds, that the Sides of the Mountaing 
produce great Variety of Moſſes and Fungus's, that 
the Paſtures furniſh an inexpreſſible Collection of 
Graſſes, of which in this Book he mentions 220 Spe- 
cies. The following Kinds of Plants ſeem to be 
wanting in Switzerland, vis. the hotter Kind, ſuck 
as Thyme, Lavender, and Roſemary ; thoſe very fre- 
quent in champain Countries; thoſe which are pro- 
duced in Bogs and putrid Soil ; ſome of thoſc —— 
to the North, and maritime Plants. 

The Alps contain about 500 Species peculiar to 
themſelves, all diverſe, perennial moſt of them, biting, 
ſcented, and frequently with a white Flower; beſides 

many Plants common to other Places. 

The Author then proceeds to enumerate all the 
Botaniſts, who by their Journals and Publications 
have laboured to oblige the World with Hiſtories and 
Deſcriptions of the almoſt inexhauſtible Number of 
Plants, which the various Soil and Situation of this 
Country produces; and after having mentioned the 
Performances of theſe great Men, he gives ſome Ac- 
count of his own Travels, and the Progreſs of his 
botanical Studies; that he had gone through Ger- 
many, Holland, France, and England, and made very 
few Obſervations of the botanic kind, at leaſt had 
preſerved no Specimens of what he had ſcen ; but 
upon his Arrival at Baſil to attend the Lectures of 
Bernoulli, and ſtudy Mathematics there, he was 

ſeized, as it were, by the Genius of the Place, where 

thoſe great Writers the Baubins had lived, and were 
public Profeſſors; and whoſe Chair at that Time 
1 Was 


. -- 
was very wotthily filled by Hrarbelinus: That he 
began to collect, deſcribe, and compile, with ſo great | 

Hopes of Succeſs, however remote, that he even at- 1 
tempted the Work before us, at a time when he was | 
ſcarcely acquainted with the more common Plants. 
A Work of this kind had been begun by John 
Geſner of Zurich, a Deſcendant of the famous Con- 
rad Geſner's, and a Friend of our Author's, for which 
Task he was very well qualified by his many laborious 
Reſearches; but at length his bad State of Health 
would not permit him to proceed in a Science, 
where he muſt not be confined only to his Cloſet, 
but climb up almoſt inacceſſible Mountains, ſome- 
times nearly periſhing with Cold, and, poſlibly, in 
the ſame Day, almoſt ſtifled with Heat. This Gen- 
tleman not only ſent our Author a great many Plants, 
but granted him whatever he had occaſion for of his 
Collection, which conſiſted of a great Number of 
valuable Specimens, of which he alone was poſſeſſed. 
Our Author ſpecifies likewiſe, what Parts of the 
Alps have been looked over, and what remain hitherto | 
unattempted; and then ſhews how large a Field is 
yet behind, for future Botaniſts to exerciſe their 
Genius upon ; and that theſe Mountains have rather 
been curlorily paſſed over by Perſons travelling over 
them to remote Places, often at an improper Seaſon, 
than carefully examined; from whence it happens, 
that many not only of Moſſes, but of the moſt perfect 
Plants, have either been omitted, or ſo negligently 
_ deſcribed, that it is impoſſible to reduce them to the 
Genus to which they belong. Add to this, that the 
Fungus's, and the very ſmall Plants, ſuch as the 
Centunculus, Sedum tetrapetalon, &c. were over- 
| RE 


n 2. 
looked by the antient Botaniſts, and ſeem to have 
been reſerved for the Induſtry and Perſpicuity of the 


Vaillant's, Dillenins's, and Micheli s, of the preſent 
Age. Our Author then candidly confeſſes, that al- 
though he had herborized upon many different Parts 
of this Country for Nine Years, he could by no 
means promiſe a full and perfect Enumeration of its 


Plants; for the Deſcriptions of the more antient Wri- | 


ters, eſpecially the Graſſes mentioned by Caſpar 


know many of them by thoſe means; that ſome 
Plants are inſerted by Authors, which have occurred 


to no body ſince their Time; that others, if not quite | 
loſt, he never could meet with, notwithſtanding he 
travelled for that Purpoſe to the Places where they 


have been ſaid to be found; which may in ſome 
meaſure be owing to our Author's being ſhort-ſighted, 


from which Defect (he believes) he may, no doubt, 


have paſſed over ſome Plants, which he had been 


particularly in queſt of: That he had received ſome 


Specimens ſo ill preſerved, as not to be able to di- 


cover their generical Marks; and, laſtly, that it is 


almoſt impoſlible to ſave any Seeds of the Plants of 


the Alps, or ſee them in that State, on account of 


the Snows falling fo early as the latter End of A#- 


guſt, and Beginning of September, whereby the Moun- 


tains are covered, and rendered unpaſſable. 


Surrounded with Difficulties, he deſpairs of per- 


fecting his Catalogue; but hopes he ſhall have the 
Reader's Pardon, after he is appriſed of the Means 
our Author took againſt them. Firſt, he carefully 
marked out the Characters of all his Plants, the Day 


he collected them; for not being prejudited in favour 
— . * 


Bauhin, are ſo obſcure, that it is ſcarcely poſſible to 
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of any artificial Method, he looked over the Compo- 
fition of the Flower with regard to its Petals, 5 
and Seed-veſſel, after the manner of Profeſſor Boer- 
haave, at a Time when nobody had conſidered the 


Stamina and Tubes as generical Notes: That he 


compared with his Plants the botanical Writers of 


more than Two Centuries, whoſe Names are men- 


tioned at the End of the Preface, beginning in order 


of Time with Brunfelſius, and concluding with the 
late Work of Monſieur Geoffroy: That he had exa- 


mined their Deſcriptions of Plants, and compared 


them with their Figures, and made himſelf a Pinax 


of the Plants of Switzerland, even to the preſent 
Time. 


Our Author, in the Work before us, has never in- 


ſerted a doubtful Plant, without mentioning his 


Scruple, nor any but what he himſelf has ſeen, with- 
out an Afterick. He has added to the End of the 
Work, thoſe which he could with but little Cer- 
tainty refer to any Claſs ; and, contrary to the Prac- 
tice of ſome late Writers, he never enumerates Vari- 
ety, nor ever regards Proportion as a Mark of ſpecific 


Difference, if even a leſs Plant produces Flowers 


twice as big as a larger Plant of the ſame Species, and 
holds that Size when planted in Gardens, and con- 
tinues the Difference to its Poſterity. 


As to the Method and Order of this Work, our 


Author has been as ſhort, and at the ſame time as 
deſcriptive, as poſſible. He has given the Syno- 
ny mes of moſt good Authors: He generally firſt affixes 
the Name the Diſcoverer gave it, unleſs a yery im- 
proper one; and then proceeding uſually as the Au- 
thors lived, ſets down the Appellations of Conrad 


Geſner, 


ah. N PY 


1 
Geſuer, Cordus, Dodoneus, Lobel, Tabernemont anus, 
Hortus Aichſtadienfis of Bafil Befler, Cluſius, Caſpar 
and John Bauhin, Morriſon, Tournefort, and others, 
who have lived ſince them, either as they have diſ- 
covered a new Plant, or illuſtrated an old one with a 
new Deſcription, Figure, or Character. With regard 
to Method, he ſays he might have diſpoſed them 
alphabetically, followed Boerhaave's Method, or 
Linneus's, but was fearful of making unnatural Diſtor- 
tions; eſpecially as he was not writing an univerſal 
Hiſtory of Plants, He thinks it not at all proper to 
diſpoſe Plants in the ſame Clafs, unleſs their Aﬀinity 
is perfect; and lays it down as a Foundation, upon 
which alone a natural Method can be formed, that 
however different Plants may ſeem in one Character- 
iſtic, thoſe ſhould be placed together which agree 

in moſt others; and however alike they may be in 
one Point, that thoſe be ſeparated which differ in 
many others. The Neglect of this Axiom has made 
,  -E---: 
The Author then apologizes for giving new 
Names to ſome Plants, but he could not omit in- 
ſerting ſome that were more expreſlive, and give 
them the Preference to old ones, that imported little 
or nothing, although they had the Sanction of Anti- 
quity ; but he ſcarce ever has changed the generical 
Names, becauſe amongſt things that are in themſelves 
indifferent, Cuſtom ſhould be always complied: with; 
and as all generical Names are arbitrary, ſcarce any 
can be thought of to contain enough to diſtinguiſh the 
Plant by; but the ſpecific Name ought to be a ſhort 
Definition and Compendium of its niceſt Differences: 
And although this may ſometimes be thought too 
EE; Z EE long, 


Ln 
long, the Marks of Difference in many kinds will 
not permit them to be contracted. 1 

After he has acquainted the Reader with his Ob- 
jections, and told his Reaſons, he proceeds to that 
Part of his Work, which is intituled, Nomina Scrip- 
torum & Editionum; and has given a Specimen of 
his great Erudition in a very laborious and learned 
Hiſtory of almoſt all Botanical Authors, for more 
than Two Centuries: He therein points out their 
Excellencies and Defects, ſhews which of them were 
Originals, and which Plagiaries; gives an Account of 
all their Publications and-Editions, and deduces the 
Riſe. and Progreſs of Botany through all its Stages, 
from the general Darkneſs of the 15th Century, to 
the nice Diſtinctions of the preſent Time. This may 
be eſteemed a very valuable Performance. It may 
not be improper to exhibit from it, the different 
Characters of Two Books in the Author's own Words, 

whereby ſome Judgment may be formed of the reſt, 

Firſt, mentioning Cluſii rariorum Stirpium per Hi- 
ſpaniam obſervatarum, he ſays, Cordus was reſtored 
« to the World in Cluſius. He, with incredible 
te Labour, collected the Plants of Spain, Languedoc, 
« England, the Alps, Auſtria, ſome Parts of Hun- 
« gary; and thoſe about Frankfort : He afterwards 
„ drew them, and publiſhed their Figures very ex- 
c preflively, and with great Neatneſs. He alone 
« doubled the Number of Plants before known, 
© although indeed many have been attributed to him, 
ec which are concealed in the Works of Cordas, 
& Aretius, and Geſner.” Our Author afterwards, 
ſpeaking of Fabregous Deſcription des Plantes qui 
naiſſent autour de Paris, ſays, Nothing can be 
— — more 


TR 
e more audacious than this Writer; he often quar- 
« rels with good Authors, and obtrudes upon them 
e long ſince dead, arbitrary Definitions propoſed by 
« himſelf. The Synonymes of his Plants, and the 
Definitions of his Species, are very much confuſed: 
4 He takes, with the utmoſt Impudence, the Names 
« of Vaillant and Tournefort, but with ridiculous 
« Alterations. Beſides, to my great Abhorrence, he 
Inſerts a very great Number of Plants moſt cer- 
tainly Exotic, as growing about Parzs; and, leſt 
© any thing ſhould be wanting to {poil this Work, 
< the typographical Errors are infinite,” 

Before I give an. Account of our Author's Syſtem of 
Botany, it will be neceſſary to mention the different 
Parts of Plants, from which other Authors have 
formed theirs. Conrad Geſner was the firſt who diſ- 
covered, that Plants might be diſtinguiſhed into Ge- 
nera from their different manner of bearing Fruit, as 
appears by his poſthumous Letters publiſhed by Ca- 
merarius; but Cęſalpinus firſt reduced it into Prac- 
tice. Ceſalpinus, I ſay, Ray, Herman, whoſe Plan 
is much improved by Boerhaave, and Knaut's Sy- 
ſtems, are formed from the Fruit; Tourneforts, from 
the Figure of the Flower; Rzivinuss, which is fol- 
lowed by Ruppius, from the Number and Equality 
of the Packs; Magnols, from the Calyx; Linneus's, 
from the Stamina, Fiſtillum, and Sex of the Flower; 
and our Author, his principally from the Number 
and Diſpoſition of the Hamina, and likewiſe from 
the manner of Fruitiog, 1 have, at the End of this 
Extract, abridged it according to the Order of the 
Cle, Gone mn Opecies, 


c 
0 


ng n 


Through- 


Throughout the Body of this Work, our Author 
has ranged his Plants after this Method; and when 
he mentions a particular Plant, he firſt gives the 
generical Name, and its Inventor; then lays down the 
Form of the Flower, and the Manner of diſtinguiſh- 
ing this Plant from others of the ſame Species; 1 24 

quotes the Synonymes, then the Place of its natural 
Growth, afterwards the Deſcription of its Root and 

Leaves; and laſtly, collects all the Evidence on both 
Sides, with regard to its Uſes as a Medicine, or the 
contrary, I think it not improper to give here Part 
of the Hiſtory of one Plant, as a Specimen of the 
reſt. The Author, ſpeaking, p. 298. of Yeratrum, 
or white Hellebore of the Shops, after mentioning 
the generical Name, Form of the Flower, 29 Sy- 
nonymes of different Writers, the Place of Growth, 
and the Form of its Root, ſays, ©* This Plant is 
« univerſally agreed to be hurtful, though Braſſa- 
« vola, p. 531. found ſome People hardy enough 
_ « to give a Drachm at a Doſe, without any Cor- 
te rector; which Doſe even Welſch and Herman 
« have allowed in Infuſion to Dxmoniacs, alſo 
Matt hiolus, p. 1222. with good Succeſs, to Lu- 

« natics. Hermann in like Caſes gives the Root 
«in Subſtance, from 15 to 30 Grains. Notwith- 
*«. ſtanding which, we find in the Ephemerides na- 
4 furæ curioſ. Anno 199 Obſ. 65. that One Scruple 
« has certainly produced Convulſions; and Mepfer 
“ mentions a Dog killed with the ſame Doſe, and 
% Fallopius de Purgant. likewiſe many ſtrangled 
« therewith. Lentilius, p. 368. takes Notice of 
« violent Vomitings occaſioned by the Root's being 


* given by Miltake, inſtead of Solomon s-ſeal. 3 
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55 
Adta Han. Anno v. Obſerv. 55. ſay, that thoſe 
moſt hardy Mortals, who live in the Northern 
Parts of the World, and purge themſelves with 
this Plant, receive great Miſchief in their Eyes 
therefrom, even ſometimes to be followed by 

« Blindneſs. See alſo its terrible Effects in the Bre/lau 
Tranſactions, Anno 1725. Even amongſt the An- 

tients, notwithſtanding that both ſorts of Hellebore 

e were produced in Anticyra, the black was only 

made uſe of in Purges, on account of the emetic 

| © Quality of the white. See Pauſanias, Lib. X. pag. 
| © 623. Alleyne will ſcarcely admit it to be ſafe 

* given in Powder as a Sternutatory. But if the 
* Juice of this Plant, with its full Powers, ſhall by 

« any Method get into the Blood, it is fo quick a 

« Poiſon, that the Animal immediately dies, if 

| © wounded even in a flight manner, and the Juice 

ee applied thereto. See Crato, Epiſt. II. pag. 226. 

„ Matthiolus found this Experiment true upon Hens. 

See pag. 1226. Epiſtolar. pag. 219. And that the 

e Putrefaction excited thereby was ſo great, that the 

„ Fleſh immediately was grown ſoft. See Arceus de 

© Curand. Vuln. Lib. I. pag. 70. Nor does the Cauſe 


| « ſeem to be obſcure, ſeeing that the Roots, being 


e chewed, fire the Mouth and Throat, and pour 
forth a very ſharp Liquor, not unlike that of Lime. 
Geoffroy de Mat. Medic. Vol. II. p. 226. But Con- 
„rad Geſner, in the Work publiſhed by himſelf, 
* aſſures us, that his Oxymel Elleboratum may be 
e given to Two Drachms without any Miſchief, and 


© thar it is very uſeful to promote the / 
* pcQtoration, and Sweat. 
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This may ferve as a Specimen of our Author's 
great Induſtry and Exactneſs; which he adheres to 
throughout the whole Work, where a Plant has by 
any, whether antient or modern, medical Writer 
or Hiſtorian, been celebrated fot medicinal Purpoſes, 


or its Uſes in the Art of Dying. His Deſcriptions 


are ſo exact, that it is almoſt impoſſible, that any 


Perſon, ever ſo little converſant with Botany, ſhould I 
miſtake one Plant for another. His Figures, of which 


there are 24 Tables, are finely engraved, and with 


great Accuracy, as appears from comparing them with 
their Deſcriptions. His Method is very natural, and 
not difficult to comprehend when conſidered ; though 
at firſt View it ſeems more ſo than Ray's, Tournefort „ 
or Boerhaave's: And indeed there have been already 


ſo many Botanical Syſtems, ſuch warm Controverſics 


among Authors, ſo many bad Names, ſuch great Con- 
fuſion, that as often as there appears a new Syſtem, it 

ſends forth a Panic throughout the Botanical World ; 
as it adds to the Number of Names already too great, 


and tends to the Diſcouragement of thoſe who are 
deſirous of being acquainted with Plants. But our 
Author's Syſtem being, as I ſaid before, very natural, 


and as he gives but few new generical Names, and at 
the ſame time when he gives his own, mentions thoſe 
of moſt good Authors ; "theſe Conſiderations take off 
many Objections, to which ſome late Botanic Writers 
are liable. In the Work before us, the Author takes 


in only the Plants of Switzerland ; but 1 believe his 
Plan may be extended to a general Hiſtory, which, it 
executed with the ſame Accuracy as the preſent Work, 
cannot but be a moſt valuable Performance. 


# 


1. Plantæ, 
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: [ 
Conſpectus Methods PL. 


(1. Sunt vel, flore ſtaminibus & petalis deſtitutæ 


II. Staminibus veris & petalis deſtitutæ, 
aliquo & ſemine donate . . 


C 
8 

= III. Petalis deſtitutæ, ſemine, flore, & 
EY veris ſtaminibus donatz, . 
IV. Seminibus, flore, ſtaminibus, & pet⸗ 

Of r n: C1. Tuba def 
2 © præ 

1. Monoco-] Liliacez, 

tyledones, ] 3. Fructu in 


florem, 
Ii. Dicotyledones petalode: 


t. Polyſte: 


2. Diploſt 


ut 
6. Stamin 


7. Flore 1 
| q 


8. Floribu 
. | 
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di PLANTARUM x D. Alb. Haller. 


alis deftitare, ſemine * dens; ut Confer vs. 6 
I. Staminibus omnino n ut Lichen. 
ralis deſtitutæ, flore 3 2. Staminum analogis = — ol ut Muſes. 
3. Epipbylloſpermz ; ut Oſinunda, Polypodium. 
. Staminibus coalitis a fructu remotis, coniferæ, ut Larix. 
= — fructu remotis, Juliferz ; ut Salix. 
Non Juliferz, iſoſtemones; ut Rhamnoides. 
Meioſtemones; 5 ut Alchimilla. 
Diploſtemones; ut Kaawel Raii. 
Polyſtemones; ut Tithymalus. 
Aquatic variæ; ut Chara, Limnopence. 
8. Triſtemones, flore plerumque bifolio; ut Gramina. 
C 9. Graminibus adfines; ut Cyperoides. 
inibus, & peralis, donate. 
4 Tuba deſtitutæ, Orchideæ; ut Orchis, Helleborine. 
præditæ, 1. Fructu ſub flore triſtemone, ut Gladiolus. 
11 ————hexaſtemone, ut Colchicum. 


3. Fructu — 1. Monopetalum; ut Muſcari. 


nate * * 


_ * w 


Bo enen 


une, flore, & 
lat, © 0 | | 


I. Solitarium; ut Lilium. 
E 8 . L2. Conglomeratum; ut Cepa,Porrum, 


Jones petalodeæ. 
= = i 1. Plerumque multflique q ut Veratrum, Butomus. 
Peralis circa ovarium ortis ; ut 


J'S Gymnopo- 5 Adonis, Trinitas. x 
3 „ | ly ſperm, | 2. - e Calyce ortis; ut Cary- 
11. Polyſtemones, ophyllata. 


1. Umbilicatæ, ut Ribes, Roſe. 
3. Pomiferæ, 2. Non Umbilicatz; ut Pruuus, 
” Ceraſus. 
| 4- Multiloculares ; ut Tilia, Helianthemum. 
0 <5. Staminibus coalitis; ut Malva. 
: 2. Diploſtemones; ; ut Oxys, Geranium. 
C 1. Placentiferæ, on Vaſculiferz ; ut Even Y mut. 


2. Flore fructui innato Gymno- 
1 diſpermæ; ut, Umbelliferg. 
| „ Dipetalo; ut Circæa. 
* Iz. Terraperaloide; ut, A.. 
2. Flore fructui innato, & perula. 

5 „ ut | Opus 


lus. 


3. Iſoſtemones, 
Flore circa fructum poſito. 
Cucurbitaceæ; ut Bryonza. 
Solanaceæ; ut Alketengi, Solanum. 
Aſperifoliz; ut Echium, Symphytum. 
Dicarpz ; ut Aſclepias, Pervinca. 
| TI Hexaperalz; ut Berberis. 
4. Meioſtemones; ut Liguſtrum, Veronica. 
5. Staminibus ad petala leſquialteris ; : 
"1. Uniloculares. 


. breviori 1 
iliqua breviori, 2. Biloculares. 
2, ——-Iongiori. 


6. Staminibus ad petala duplis ſeiquitertiis; ut Papilionacee. — 
5 Capſula uniloculari, ut Oro- 


err 


ut Tetrapetalæ Cruciatæ 


banche. 


2. ——-— Biloculari ; ut Digitalis. 
3. Seminibus quatuor nudis. 

8. Floribus uni ſemini inſidentibus congregatis; ut Pappoſæ, Capitatæ, 
A 3 000 Imbiferæ. 


7. Flore monopetalo, ſtaminibus 
quatuor inzqualibus, 
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VARD, and C. Dav1s, over-againſt Gray's-1nn-Gate in 
TERS to the ROYAL SOCIETY. M.DCC.XL111. 
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II. The Ambe of Hippocrates for reducing Luxations 
of the Arm with the Shoulder, rectiſſed; by M. le 
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Rouen, and Royal Demonſtrator in Anatomy and 
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2 ERRAT A. 3 - 
Philoſaphical Tranſa&ions, Ne 468. p. 344. I. 16. for reſolved into a Force parallel to the 
Baſe, read, reſolved into a Force parallel to the Ordinates, and a Force parallel to the Baſe. 


Ns 46g. p. 404. I. 5. from the Bottom, for ſuch r. every. p. 407. I. 3. for Ruels r. 
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I. Some Account of the Phoca; Vitulus marinus; 


4 1742-3. 
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or SEA-CALF, ſbemed at Charing-Croſs, in 


Feb. 1742-3. by Ja. Parſons, M. D. F. R. S. 


8 Authors have deſcribed this Ani- 


on February 


with only a few Remarks which 
occurred to me, upon taking as accurate a View as 1 


could of it, which may conduce to furniſh a trucr 


Idea of the Creature than we now have from Au- 
thors. 


The Figures given by Aldrovandus, Johnſton, and 
others (being Profils) lead us into two Errors: 1/f, 
They make a Cubit in the Fore-limb, which is not 
viſible in any Shape, from the Surface of the Body; 
and, 24%, make the poſterior Parts terminate in 


Two Eins, which on the contrary are actually webbed 


Feet (like thoſe of Water-fowl) conſiſting of Five Toes, 
each having Three Articulations, and ending with 


Nails of a darkiſh Colour. 
The Nails of the Fore-paws are very conſiderable, 


being like the Paws of a Mole, contrived for crawling 
upon Land, and partly for ſwimming, by a narrower 

Web between each Toe; but the hinder Feet are 
extenſive Webs, ſerving alone to drive or row the 


Creature in the Waters, 


Rondeletius, as cited by Geſner, blames Ariftatle 
for ſaying this Animal has Nails; which is ſtrange, as 


that Hiſtorian is one of great Reputation; for it has 


1 The 


very conſiderable ones. 
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The Animal, which was a Female, died Yeſterday 


Morning, and the Viſcera were as follows: 

The Stomachs, Inteſtines, Bladder, Kidneys, Ure- 
ters, Diaphragm, Lungs, great Blood-veſſels, and Pu- 
3 were like thoſe of a Cow. ©. 


The Hairs of he Whiskers are very horny and 


clear. 


The spleen was Two Feet long, 
broad, and very thin. 


The Liver conſiſted of Six Lobes. each digging as 


long and lank as the Spleen, with a ""—_ ſmall Gall- 
bladder. 


The Heart was long and abby i in irs Contexture 


in general; having a Jarge Foramen Ovale, and very 


great Colummæ carnoſæ. 


In the lower Stomach were about Four Pounds 


Weight of flinty Pebbles, of which thoſe J have the 


Honour to lay before you are Part; all which are ſharp 
and angular, as if the Animal choſe them of that 
Form for cutting the Food. I believe this may be 


common to all the larger Sea-Animals, as they ſwal- 
low many conſiderable Fiſhes whole, that after ſome 


Maceration in the firſt Stomach, they may be more 


eaſily ground ſmall by theſe Pebbles in the other, for 
the Nouriſhment of the Creature. 


The Uterus is of the horned Kind, each cam being 


conſiderably thicker than the Body or Duct leading 
to them: Ir is very fibrous, and the Fibres ſeem all lon- 


gitudinal with the Uterus and Cornua, making a muf- 


cular Appearance. The Ovaria are very large, being 


granulated on the Surface with the Ova, under a very 
thin Membrane; and the Opraing into the "Tee 
- 4 Je 


Four Inches 


Weg = g = wk 
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leading to the Cornua is a great Hole. have. annexed 


a Drawing of this Part, as it is very Particular. 

_ I refer the SociE rx to the under- mentioned Au- 
thors for the other Properties of this Animal; ſuch as 
their Love to their Young, their manner of Copula- 
tion, Inconſtancies to their Females, Virtues in the 
Skin of preſerving Perſons from Thunder, who carry 


is calm ; with many other Particulars, which (if not 


fabulous) are very curious. 


The Authors neceſſary to be read upon this Ani- 


mal, are Ariſtotle, Pliny, Aldrovanaus, Rondeletius, 


* Ceſner, HWoljgangins, Fohnſton. 
A s to the particular Figures of the Animal, that of 


Aldrovandus ſeems to have becn taken from a ſtuffed 


Skin, having the hinder Feet like a Fiſh-Tail, and 
not at all like the Creature. Ronaeletins's Figure has 
as little Truth as the former; and that given by 
Geſner in his Corollary on Rondeletius, is worſe than 


any ; having the Fore-parts upright like a Sphinx 


This laſt Author has another Figure of the Phoca, 
which is rather like a Lump- fiſh, 
angular: Theſe could never convey a juſt Idea of the 
Creature to ſuch as delight in Natural Hiſtory, which, 
1 hope, I have made ſome amends for in my Fignre 
_ annexed to this Account (ſee Tas. I.); having taken 
it from the living Animal with the utmoſt Care, and 


D d d 2 which 


Part of it, as Suetonius relates of Auguſtus Cæſar, 
who dreaded it very much; and alſo of ſuch Conſent 
between the Skin of this Animal and the Sea, that 
although it be dried and kept in the moſt ſecret 
Place, whenſoever the Sea is much diſturbed, the 
Hairs riſe up upon the Skin, and lie ſmooth when it 


and almoſt tri- 
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which is thought perfectly like the Creature by all 
who have ſeen both. 
The Animal is viviparous, py ſuckles its young 
by the Mamillæ, like Quadrupeds, and its Fleſh is 
carnous and muſcular. This was very young, though 
Seven Feet and half in Length, having ſcarce any 
Teeth, and having Four Holes regularly placed about 
the Nayel, as appears by the Figure, which in time 
become Papillæ. 


See TAB. I. 
Fig. I. 


Repreſents the Phoca lying upon the Right Side, that 
the Belly and Parts of Generation may be the 
better „ 4 

A. The Fore-feet and B reaft. 

B. The Umbilicus and Holes of the Memans: 

C. The external Orifice of the Vagina, and the Anus. 

D. The hinder Feet, which are webbed. : 

E. Tbe Tail. 


Fig. 2. 


S Shews the Uterus taken out and at. 
A. The Body of the Uterus or Vagina. 
B. The Comms Woes. 

C. The Holes leading into the flender Tubes that 
end in the Extremities of the Cornua. 15 
D. The Ovaria 
e © Continuations of the Peritonzum, | 
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II. 25e Ambe of Hippocrates for reducing 
Luxations of the Arm with the Shoulder, 
reftified; by M. le Cat, M. D. F. R. S. 
Surgeon to the Hotel Dieu at Rouen, and 
Royal Demonſtrator in Anatomy and Sur- 
gery : Extratted from the French by P. H. Z. 
F. R. S. = 1 


Read Feb. 17. 
174˙3· 


chines which Art has invented for the performing of 
it, the Ambe of Hippocrates is one of the moſt antient 
a „„ 
It is known to conſiſt of an horizontal Lever A. 


and of a fixed Point B. (Tas. II. Fig. 2.) made of a 
Piece of Wood ſtanding vertically, to the Extremity 


of which the Lever is joined by a Hinge. The Pa- 
tient ſitting, and his Arm, that is hurt, being raiſed, 


the Machine is puſhed forward under the Arm- pit, 


ſo that the vertical Piece of Wood is applicd along 


the Ribs, where the Lever enters into the Arm. pit 


up to the End of the luxated Bone, or even farther. 
This Circumſtance is eflential, and even recommended 


quam penitiſſime alam ſubeat. Sect. VI. p.783. Fi. 
The Arm is tied to this horizontal Piece, and then 
an Aſſiſtant bears upon the Scapula and the Clavi- 
cula, as is ſeen in the Figures of Sculterus, . 
whi 


THIS is one of thoſe Chirurgical 
7 11 Operations which has many times 
puzzled the moſt skilful Surgeon. Among the Ma- 


by. Hippocrates : Imprimis vero, ſays he, id elaboran- 


dum eſt, ut ligni ef mal brachii capite ſuperato 


1 3830 
whilſt another preſſes down_the Lever, and thus 
makes the Bone come into its Place again. | 
Hippocrates, giving the Deſcription of 'this Inven- 
tion, and of its Uſe, acknowledges that this Method 
of reducing. the Luxations of the Arm is incom- 
parably better than all the others; for, ſays he, the 
working of it is ſufficiently powerful ; and provided 
Care be taken to puſh the Lever farther on under the 
Arm- pit than where the Bone of the Arm lies, the 
Extenſions and Counter: extenſions are equal, and the 
Bone of the Arm is ſafe: He adds, That by this 
Method freſh Liixations are reduced ſooner than one 
thinks, and even before the Extenſion appears to have 
been made; and that, as for old Luxations, they can 
only be reduced by this Method; unleſs, by their 
being too 61d, the Cavity of the Articulation be 
be filled up, and that the Head of the Bone has 
formed to itſelf an Articulation in the Place where 
it fell: He even believes, that ſuch a Luxation may 
be reduced; for, ſays he, What is there that cannot 
be moved by ſufficient Forces? But at the ſame time 
he thinks at the reduced Bone will not remain in 
its Place, but luxate itſelf again, and fall back into 


the new-formed Articulation, which it has formed to 
itſelf. „ 


(Here follow Hippocrates's Words in 1455 ) 


* Hec reponendi humeri ratio longe optima cen- 
« ſetur. Jultiſſimam enim molitionem facit, ſi vel 
« folum intro magis quam brachii caput lignum 
e immittatur, juſtiffimæque fiunt in utramque partem 
librationes, & offi brachii ſecuritatem præſtant. 
* Recentia Igitur opinione citius reconduntur, ac 

a pri- 
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* priuſquam extenſio facta videatur. Quinetiam ubi 
inveteraverint, hæc ſola repoſitio reſtituere poteſt, 
niſi jam temporis lapſu caro quidem articuli cavi- 
tatem occupaverit, & brachii caput locum in quem 
« declinavit, conſuetudine tritum jam ſibi fecerit ; 
* enimyero tamen ita inveteratum brachii luxum 
reponere mihi poſſe videtur. Quid non enim juſta 
molitio moveat? Non tamen loco manere poſſe 


ec 


Petit) in his Treatiſe of the Diſeaſes of ig Bones, 
was ſenſible of all the Perfections of the Ambe of 
Hippocrates : He acknowledges with that Father of 
Surgery, that this Machine has 4 ſullicient Force, and 
is more than ſufficient- that it makes an Exten- 


fron and 4 Counter. exrenſum equally ſtrong He 


even adds that the Arm is placed there as it ought 


to be, in order to relax the Muſcles, or at leaſt ſtretch 
them equally, which is the Fourth Rule the Author 


propoſes to be obſerved, p. 42. in making the Exten- 
ſion and Counter- extenſion. But at the ſame time 
M. Petit does not diſſemble ſome effential Defects he 
finds in this Invention, and which, without doabt, 


were unknown to Hippocrates. 


The capital Defect in this Ambe is, that it puſhes 
the Head of the Bone into its Cavity, before the 


Extenſion aud Counter-extenſion are made. . The 

dangerous Conſequences of this Defect, are, accor - 
ing to M. Petit, 1ſt, That the Reduction is very 
difficult, becauſe the Bone is not conducted by the 
ſame Way it took in luxating itſelf, and that one 


mects with 'Obſtacles'from the Parts that ſurround it, 


even 


exiſtimo, ſed, ut garages en ware | Loco 
citato. 


One of the — en of our Age (M. . 
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Obſtacles, one runs the Riſque of turning inwards the 


certain there can be no Method to be com 
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even the Scapula itſelf, on which it articulates; 


24ly, In making thoſe Efforts for ſurmounting thoſe 


cartilaginous Edge of the Cavity of the Scapula, or 
the Capſula ligamentoſa. The Second Defect of the 


Ambe of Hippocrates is, that it cannot move the 
Inxated Bone but from below upwards; conſequently, 
this Machine is only proper in Luxations directly 
downwards; and yet it is certain, that the Arm 


luxates itſelf both outwards and inwards ; and even 


it is known to all Practitioners, that Luxations for- 
ward are very frequent. Here you have a great Num- 
ber of Luxations of the Arm, where the Ambe be- 
comes uſeleſs: Now, if the Ambe of Hippocrates is 
uſeleſs in all Luxations outwards, and in Luxations 


inwards, which are very frequent, if it is dangerous 
in Luxations downwards, the only ones it is fit for, 
by Hippocrates, is yet very imperfect, 

Theſe Imperfeftions are real ones, but the Ad- 


one muſt own, that this Machine, ſo much cried up 


vantages, which one cannot but own. it has, are ſo 
conſtant, and ſo ſuperior to. thoſe of any other Prac- 


tice, that one naturally inclines not to part with it, 


but becomes deſirous to remove thoſe Defects it has, 
without which it would certainly be, as Hippocrates 
aſſures, the moſt perfect of all Machines made uſe of 
in reducing a luxated Arm: For ſuppoſing an Ambe, 


which makes a ſufficient Extenſion and Counter- ex- 
tenſion, before it leads the Bone into the Cavity, or 


at the ſame time it does fo, and which alſo might 
lead it from the Right to the Left, and from the Left 


to the Right, as well as from below upwards, it is 
pared to 


this; 
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this; becauſe there:is none in which concur at once 
ſo much Force and Expedition, joined to ſuch Sim- 
plicity, Regularity, and Safety, that are quite ſingular. 
For that Method in which a Surgeon only employs 
his own Strength, and that of his Aſſiſtants, is com- 
monly inſufficient; and the other, in which he helps 
himſelf with the Pulley, is perplexed with a great 
Apparatus, is long, and ſtill very much wants the 
Hands of the Surgeon, and of his Aſſiſtants: All which 
are Circumſtances which render the Method more 
complicated, and leſs ſure. 
Theſe are the Motives that have engaged me to 
contrive the new Ambe I here with have the Honour 
to lay before the Society, in which I have endea- 
voured to rectify all the Defects before-mentioned. 


A Deſcription of the new Ambe. 


IAB. II. The Baſis of the whole Machine is an 
Jikow-chaic all of ſolid Wood, higher than others 
uſually are, in order to give Room to the Lever to 
play the more freely, which cannot be lowered any 
farther than to the Floor on which the Elbow- chair 
ſtands: To prevent any Uncaſineſs to the Patient 
from that Height of the Chair, it has a Foot - ſtool 
that makes Part of the Chair, and brings the Seat to 
its uſual Height. 
Each Arm of the Chair is pierced with a round 
Hole, to receive. the Stem or Foot of the Ambe. If 
the Luxation is on the Right Side, the Foot is run 
through on the ſame Side, and vice-verſa. The Pa- 
tient is tied partly to the Back of the Chair, partly 
to a Piece joined to the Chair on that Side where 
E e e the 


1 

1 
© 
1 
| 


the Ambe is placed. This ſolid Union of all the 
Pieces of the Machine between Gen es and with 
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regard to the Patient, furniſh its Action with all the 
Force and Certainty poſſible. The Ambe of Hippo- 


crates can play but A a ſmall Extent: It 1s ſeparate 


from the Chair in which the Patient fits, and he is 


left to the Care of the Aſſiſtants ; all diſadvantageous 


Circumſtances, which are remedied by my Machine. 
In that of Hippocrates, the Body of the Patient has 


no other Support againſt the Extenſion of the Lever 
than the very vertical Piece (ſee TAB. II. Fig. 2. B.) 


on which the Lever reſts; this Piece is narrow, has 
no Proportion, or, if one may ſay ſo, no Union with 
the Figure of the Body to which it is applied, and 
conſequently muſt change his Poſition on that Piece 
upon the leaſt Effort the Patient makes. 

The Foot of my Lever has no Connexion with 
the Patient's Body : There 1s between the Foot and 
his Body a particular piece which 1 call zhe Bodice, 


repreſented i in Fig. 1. TAB. III. One willſee there, that 
it is made to fit itſelf to the Body; and, in order to 


render that Application eaſy, that Part which touches 
the Body, is quilted. This Bodice is fixed to the Arm 


of the Chair between Two large Iron Cheeks, a; 6, Fig. 


1. TAB. II. by Two ſtrong. Iron Pins, which run 
through them, and are ſtopped at their Extremities with 
Nats skrewed on. The concave Part of this Piece, where 
the Body enters, is placed perpendicularly under the 
End of the Lever, however ſo that the Lever be a 

little farther advanced towards the Patient, than rhe 
Bottom of the Bodice, to the end that the Lever may 
thruſt itſelf the better in under the Arm-pit. As 
there are Caſes where the Head of the Lever ought 
to 
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to be very ſhort, or very near the Point it reſts upon, 
and others again on the contrary, where that Extre- 
mity of the Lever ought to be longer, and farther off 
the Point of its Reſt, the Bodice of courſe ought to be 
ſet back warder or forwarder, as the End of the Lever is, 


the Direction of which it follows every-where. For 


this Reaſon we have contrived Two Rows of Holes 
| along the Sides of the Bodice, and between theſe 


| Two Sides we got a Notch cut out, to make room 


not only for the Foot, or for the Point it reſts upon, 
| which may meet there, but alſo for a Part of the 


Lever, which I call its Spur, which always moves 


| towards that Notch when the Lever is lowered. The 


Figures and the Uſe of the Machine will ſhew the 
Neceſſity of this Conſtruction much better than any 


| Deſcription. From the ſaid Bodice come out Two 
| broad Straps of the ſtrongeſt Leather with their 
| Buckles, One of thoſe Straps is to go about the Back 
of the Chair, and round the Body of the Patient; ; the 


| other goes over the Shoulder, very near the Ar- 
ticulation, and keeps the Scapula and the Clavicula 


in their Situation againſt the Efforts of the Lever; ſee 
TAB. II. and IV. © 


That Part of my Machine, that may be called the | 


Ambe properly ſaid, is. compoſed, like that of Hip- 


pocrates, of Two Pieces; one vertical, which I call 
the Foot of the Ambe; and the other horizontal, 


| which forms the Lever. It is chiefly in theſe Two 
| Dieces that my Ambe differs from that of Hippo 
| crates. 


The Foot is aPiece made cither of Wood, TAB. III. 


Fig. 2. or of Iron, Fig. 3. Its upper Extremity is 


ſplit into a ſort of Mortiſe, which receives the Spur 
Bee 2 ns 4 


A 2 = 1 4 2 — * 7 
13 


2 WS TP Ig pn 2 E 


. * 
* 
** . 
. "2 * 
v "Y 
** 
Mes. * 
N. 
* 1 
1 N 
F % 
* ' 
& 
LAS | 
| t 
f . . 
F 
iy 
' 
4 
* 
4 
1 
35 
Ty 
> Pl ; N 
y 
a 1 
i 
a 
+ | 
77 1 Y 4 
A . 
* 
4 | | 
3 * 
/ £ 
* . 
ES \ 11 
* 
* 
9 
1 
: 
: ; 
| o 
3% 1 
: \ 
© 
" 4 
' \ 
1 
1 3 
7 } * 5 * 
1 
«&: "Mi 
4 9 * 1 
29 1 1 
1 1 
. ” 
FF. g + - 
4 41 
1 4 
jou S 14 
gf 
« N 
* . 1 * 
- 5 
= 4 : "wo 
*) 
. 1. 
4 — 
, d 15 
I 4 | 
[f 
y 1 14 7 
35 is 
. . 
KS + 
TAI * 
"I's 
N 
5 AYP 
| 3 
[ . 
” , 7 
; 4 b. 
i . 
, = 1 21 
: = 4 % + * 
P » . 
. ” 3 . 
18 i ' * at 
: 4 
1 1 
a3 bo . 
* 1 
18 * 
© 1 by, " 
»b< 2 & 
: 1 * 
y'u A „* 
' T4 
. 0 12 
* 
5 * 
- | 
a 4 
1 ö 
7 4 8 
{ 7 
” 
WY CE. 
1 
{ li 
f ”" 7 
* % 
n , 
.- Tt 
i. 1 * 4 


— fog. = + 
dS — w 
yo” 8 -* _—— 
Walks". us + , 
* Sly 
t * Ty . — 
_ — 
— — 4 
3 


© ** 
OS 


* — * 
CE * 
: CRIES 
. 0 * 2 wn 
* - . 
—— -; ANT = 
1 Se... 


- * a a . 
r * — — 
1 Ds — — n 
4 - -— — - > o - — 
n — 
2 —. : 4 
3 8 — - Le —_— * E 
4 = 2 — E > - > 
> - — a _— 
* . — a+ = — — ” o — 
99 3 — — „ „ HRS 2 
— — — — A a 
”— . 2 8 


- $ — 
— Aa 
— oY 


L 394˙—c—c 
or Tenant T of the Lever A, B. It is pierced by 
ſeveral Holes, which anſwer to as many others on the 
Spur. Below this Mortiſe the Foot becomes more 

lender and cylindrical; by this Part it enters into a 
round Hole in the Arm of the Chair; this ſlender Part 
of the Foot is pierced by ſeveral Holes, in order to 
run an Iron Pin through, which lies flat on the Arm 
of the Chair, and keeps the Foot raiſed to a Height 
proper for the Perſon that undergoes the Operation: 
For the greater Security one may run Two Pins 
through; one which reſts upon the Arm of the Chair, 
and the other on the Seat itſelf, through which the 
Foot paſſes alſo. The Iron Foot, Fig. 3. may be pro- 
vided with a ſort of large Ring C, under the Pin, 
which will render its Rotation the eaſier. If one 
ſhould prefer an Iron Foot, one may eaſily judge, that 
the Hole for it in the Arm of the Chair muſt be made 
narrower, either by filling up the old one with an Iron 
Box or Clout, which may be taken away, if one will 
uſe a wooden Foot; or one may even at firſt fit thoſe 
Holes for the Iron Foot, ſetting the wooden one quite 
aſide. 

Ihe Lever A, B, H, B, TAB. II. Fig. 1. is the moſt 
compound Piece of all, and withal the moſt important. 
It is made of a real Lever A, N, and of a Piece fitted 
to it D, E, TAB. II. and III. The Lever properly ſo 
called A, B, TAB. II. is made round on its inferior 

Surface; the upper Surface is flat, and all along on 
the Middle of it there runs a Rod, forked at the End, 
which fits to a Groove of the ſame Figure in the inferior 
Surface of the Sliding- piece F, &, TAB. III. This Lever 
grows leſs and leſs towards the Extremity A, where the 
moving Power is to be applied; the other Extremity, 


9 


B, is ſomewhat rounded off at its End, in order to 
inſinuate itſelf the better under the Arm- pit. On this 


[95] 


bigger Extremity is a ſort of Spur or Tenant, T, TAB. 
III. the upper Part of which is joined to the Lever by 
Two Iron Pins, fo that, upon taking out the Pins, the 
Spur comes out, and ſeparates itſelf from the Lever, 
as appears by Fig. 4. TAB. III. It was neceſlary to 
make this Spur moveable, and give it the Figure of a 


ſquare Rule in which it appears, in order to bring it 


quite cloſe to the End of the Lever, or ſet it back, 


according as it may be neceſſary. For this Reaſon the 


upper Part of this Spur 4; 6, ſlides along in a Mortiſe 


or Groove of the Length of one Foot contrived under 
the Lever, beginning from its Extremity B, to which 
anſwers the Shoulder 6, of the Spur. 
Ihe reſt of the Tenant, or its principal Part c, is 
fitted to enter into the Mortiſe d, which is the upper- 
moſt Part of the Foot, Fig. 2, 3. TAB. III. They are both 
of them pierced with a Row of Holes, through one of 
Which one muſt run an Iron Pin, to unite them, and 
to form the Point of Reſt, or the Hinge of the Lever. 


Towards the other Extremity A of the Lever, there 


is a Piece of Iron C, made Arch-wiſe, under which 
paſſes the elaſtic Tail D, f, of the Rod faſtened to 


the Sliding-piece F, G, and into which catch Teeth 
made on the ſaid Tail, as is ſeen in TAB. III. and IV. 
This Iron Archought to be very ſolid, becauſe it keeps 


down the Arm, and ſupports all the Effort of the 
Lever. I will give to the Sliding-picce F, &, which 
is fitted to the Lever, the Name of the Bracer ; it is 


a Groove made of one Piece of Wood, repreſented 
in its Situation in TAB. II. and IV. This Piece is 
hollow in the upper Surface, as is juſt now ſaid, to 
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place the luxated Arm into; this Cavity is quilted, 
and has Three Girts H, with Buckles, to tie the Arm 

faſt and conveniently; they are made of ſtrong. 
Leather. It has on its inferior Surface a Groove 
with a Dove-tail K, K, TAB. III. to lay hold of the 
. Rod of the Lever, and to ſlide in it without being 
_ ſeparated from it, unleſs it be in ſliding beyond the 
Extremity B, of the Lever, where it pulls out like a 
Drawer, which is eaſily done, if the Bracer has nothing 
to ſtop it upon the Lever, The Extremity of the 
Bracer, which anſwers to the thick End of the Lever, 
is rounded, in order to enter jointly with it under the 
Arm: pit; the other gives hold to the Piece of Iron D, E, 
which I called above by the Name of the elaſtic Tail of 
the Bracer. This latter conſiſts of Four Parts; the Fork 
F, which attaches itſelf to the inferior lateral Sur- 
faces of the Bracer; the Spring f, which is the Piece 
that follows next, the longeſt and llendereſt of all; the 
Teeth E, and the Handle D. 


The Uſe of the new Ambe. 


The Patient, being undreſſed down to the Waiſt, is 
placedin the Arm-Chair, as in TAB. IV. Fig. 1. Next, 
the Lever, furniſhed with its Bracer, is raiſed and kept in 
an horizontal Poſition, taking great Care, as Hippocrates 
recommends, to puſh this Bracer as far as may be 
under the Arm-pit to the End of the Bone of the 
Arm, and even beyond, if poſſible, to the end that 
the Humerus, ſupported by the Bracer in all its 
Length, may be ſecure againſt all the Power of this 
Machine, and that its Violence may only act upon 
thoſe Muſcles which keep this Bone out of its Place. 

Beſides 
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1 
Beſides the Quilting, which the Bracer is lined with, 
a ſmall Cuſhion is put upon its Extremity, in order 
to lodge ſtill more conveniently the Head and the 
Neck of the Humerus, and to preſerve the ſoft Parts 
from any Contuſion, which the Impulſe of the Ma- 
chine might produce, by its greateſt Forces acting upon 
that part. 
The Arm being thus placed and well ſiretched out 
upon the Bracer, you tie about it Two Sliding-Knots, 
one above the Elbow, and the other over the Wriſt, 
after having guarded thoſe Parts with a very thick and 
ſoft Compreſs; the Two Sliding: knots are faſtened to 
the Fork of the elaſtic Tail of the Bracer ; after which 
you complete the fixing of the Arm with the Three 
Girts of the Bracer, under which are alſo put Com- 
_ preſſes like thoſe juſt mentioned. 
The Arm being thus well adjuſted, you endeavour 
to give to the Body and to the Hollow of the Articu- 
lation of the luxated Bone the proper Situation and 
Steadineſs neceſſary for the Succeſs of the Operation, 
which is eaſily executed with this Machine, by the 
Girts of the Bodice, of which the horizontal one 
keeps the Paticnt's Breaſt cloſely applied againſt this 

Piece, and the vertical Girt retains the Scapula, the 

Clavicula, in ſhort, all the Parts where the Bone is 
to be puſhed back, in a Situation proper for receiving 
it, and for not deviating by yielding to the Efforts 
of the Machine. 

Every thing being thus diſpoſed, the Surgeon places 
hinaſelf behind the Paticnt, mounted upon ſomething 
that raiſes him high cnough to inſpect the Effects of 
the Proceſs; to examine by the Touch where it ope- 

rates; in ſhort, to conduct the Whole by Feeling and 
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D 
by the Eye. The Surgeon being placed, the Af. 
ſiſtant who is to conduct the Extremity of the Lever, 
works it according to his Directions, but perfectly 
ſlowly, that the Extenſions may be made with leſs 
Pain, and more effectually. 5 = 
If the Luxation is below, it is ſufficient for its 
Reduction to lower the Extremity of the Lever, as is 
done with the Ambe of Hippocrates. But here ap- 
pears a great Difference between the working or 
playing of theſe Two Sorts of Levers. The Ambe of 
Hippocrates is a plain Lever A, B, Fig. 2. TAB. IV. the 
Motion of which is from A to 4, and conſequently 
has for its Extenſion only the Space C, a, when it is 
brought to its laſt Term of becoming perpendicular, 
a, 6, whilſt it has all A, C, or 1, a, for its Elevation. 
The Ambe of Hippocrates therefore almoſt only raiſes 
the Bone of the Arm, without ſcarcely ſtretching it; 
and this is the Defet, which M. Petit with Reaſon 
blames it for; and which is ſtill more ſenſible, if one 
takes the Action of the Lever in D, the Point where- 
abouts it muſt meet the Edge of the Cavity, and 
may cauſe thoſe Miſchiefs that arc apprehended from 
it; but inſtead of placing the fixed Point of that 
Lever in t, lower it to 2, by the means of the Tenant 
1,2; then the Direction of the End of. the Lever 
becomes A, E; its Elevation is but 1, 5; and the Ex- 
tention it produces is A, E, or D, E: If you lower 
ſtill the Lever's Point of Reſt, as in. 3, by a longer 
Spur, the Elevation of its Extremity is reduced to 
I, k; and the Extenſion it produces, reaches from A 
to F, if one carries thoſe Levers as far as they will 
go, which is never neceſſary. In ſhort, it will be in 
your Power to give to this Lever an Extenſion as great 
as 
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as you pleaſe, joined to a very ſmall Elevation: Tothis 


End you need only ſet backwarder the Lever's Point 
of Reſt, along the Perpendicular marked in Fig. 2. 
TAB.IV. Now this is preciſely what the Spur does, 
which we have added to our Ambe; the Holes it is 
pierced with, as well as the Mortiſe of the Foot, are 
placed in different Degrees, as the Points 1, 2, 3; and 


theſe Holes, as has been ſaid, are the places of the 


Pin which forms the Lever's Hinge or Point of Reſt. 
The Gradation of thoſe Holes therefore enables 


you to augment at Will the Extenſion, whilſt the 
Elevation diminiſhes in the ſame Proportion ; but if 
you have a mind the Elevation ſhould diminiſh more 


or leſs than in the foreſaid Proportion, for Inſtance, 
you want to make a great Extenſion, and a very ſmall 
Elevation, there is nothing eaſier for it than our Ma- 


chine. You need only puſh the Spur 1, 3, which is 
moveable, as you know, towards the End of the Lever 
to L, and ſtop it there: Then the End of the Lever 


A, L, being very ſhort, it has but little room to play ; 


on the contrary, if you will have a great Elevation, 
you need only bring back the ſaid Spur to M. or 1, 


or ſtill farther ; the farther you remove from the End 
of the Lever, the more it will have room to play, and 
the more conſiderable will be its Elevation. lt is 
true, the Power of the Lever will decreaſe in the 


ſame Proportion; but this Power is ſo great, that 


Loſſes like this ought to be reckoned for nothing. 
You have it therefore in your Power with this ſort 
of Ambe to make, as Occaſion requires, ſuch Exten- 


ſions and Counter-extenſions as you pleaſe; and you 


may likewiſe vary all the Degrees of the Elevation, 


which ſhall be neceſſary to give to the Bone that is 
Fifi to 
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to be reduced; and theſe are the Perfections which 
have been hitherto required in this Machine. 
Commonly, when the Bone of the Arm is ſuffici- 
ently ſtretched and raiſed, ſo as to be on a Level with 
the Cavity of the Articulation, thoſe Bones replace 
themſelves as it were of themſelves, becauſe this 
Level is not always exact; on the contrary, the Ex- 
tenſion and Counter: extenſion being never regular 
enough to hinder the Scapula, which is a moveable 
Part, "from following a little the Head of the Bone, or 
its Extenſion, it happens almoſt always, that this Head 
bears pretty ſtrongly againſt the Edge of the Cavity, 
and conſequently does not fail to fall into the ſaid 
Cavity, as ſoon as it has only paſſed its Edge, and 
even before it has met the Level, or the Axis of the 
Hollow of the Articulation ; but it is otherwiſe after 
an Extenſion, a Counter-extcnſion, and an Elevation 
ſo regular as thoſe which may be performed by our 
Machine; it may happen, that after the Three pre- 
ceding Operations, the Head of the Bone, without 
having rouched the Edge of the Cavity, will be 
placed over-againſt this Cavity, and upon a Level 
with its Axis, without being able to enter into it, by 
reaſon of the Firmneſs and Exactneſs of the Powers for 
retaining the oppoſite Parts in this State of regular 
Extenſion; and, in this Caſe, there will remain for 
you, in order to finiſh the Operation, to conduct 
the Head of the Bone into its Cavity, or to let it go 
into it: But what will you do then? If you ſlacken 
the Extremity of the Lever, or if you lift the ſame 
up, you will bring the Head back to the ſame Place 
where you took it up; that is to ſay, you will bring 
the Luxation to its former State. If you reſolve to 


relax 


CE. 
relax the running Knots, the Operation will be long, 
and your Patient will have time enough to cry out. 


00 order to avoid thefe Inconvenients, I mounted 
the Bracer on the Lever in a Groove, and I ſtopped 


it in this State by the Teeth of its elaſtic Tail ; by the 


means of this Conſtruction, when the Surgeon per- 
ceives, that the Bone is over. againſt its Cavity, he 


directs the Aſſiſtant who attends the Extremity of 
the Lever, to preſs upon the Handle (TAB. IV. Fig. 1.) 
D of the elaſtic Tail of the Bracer, to the end that 
the Teeth placed under the Arch C, near the ſaid 


Handle, may quit their Hold, and that the who'e 


Bracer, which is now no longer ſtopped, may ſlide 
on the Lever towards the Patient, and by this means 


let the Head of the Bone enter into its Cavity. 


The Neceſlity of this Management with our Ambe 
is a Demonſtration, that it is far from having that 
capital Fault with which M. Petit reproaches the 


Ambe of Hippocrates : viz. © That it puſhes the 


« Head of the Bone into its Cavity, before the Ex- 
< tenſion and Counter-extenſion are made.” I hope 


the Machines, whereby I have prevented this Fault, 


and have procured to my Ambe the oppolite Per- 


fections, will appear ſufficiently ſimple. . 
If any body ſhould be apprehenſive, that the re- 
entering of the Head of the Bone might be too ſudden, 


and occaſion a Shock that might hurt the ſaid Bones, 
it will be eaſy to remedy againſt it, by ſubſtituting to 


the Stop, into which catch the Teeth of the Bracer, a 
toothed Wheel A, (Fig. 5. TAB. III.) having in its 


Centre a Handle B, D; which Handle during the 


Operation will be ſtopped by the Piece of Iron C, 
fixed upon this Piece by the Skrew F; the ſaid Handle 


Eff will 
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will alſo ſtop the Tecth E, which catch into the tooth's 
Wheel; and when the Bracer is to be looſened, the Al 
ſiſtant, who holds the Lever with one Hand, will take 
the Handle with the other, and having got the Skrew 
F taken off, he will remove from the Piece C; that 
ſtops it, the Part D, B, of the Handle, by the means 
of its moveable Arbor D, ſo that the Handle will 
come at a Right Angle, as it is repreſented by Dots: 


Then the Aſſiſtant's Hand, ſuſtaining all the Effort of 


the Handle. and of the Bracer, will moderate by the 


Handle the ſliding of the Bracer, and the entering of 
the Head of the Bone into its Cavity, with all the 


Slowneſs he ſhall think proper for this Operation. 
Thus much concerning the Reduction of a Luxa- 
tion of the Arm below; it is known, that this is the 
only ſort of Luxation in which the Ambe of Hippo- 
crates can be made uſe of (the ſecond Defect ob- 


ſerved by M. Petit in this Machine). I have ſuc- 
ceeded in remedying againſt this Defe& by the ſimpleſt 


thing in the World, viz. by giving to the Foot that 


enters into the Arm of the Chair a cylindrical Shape, 
by which means it is able to turn all manner of ways; 


fo that if the Luxation is forwards, one only needs 


turn the Extremity of the Lever accordingly, lower- 
ing it at the ſame time enough to make the neceſſary 


Extenſt ion and Elevation; by this Turn of the Extre- 
mity of the Lever forwards, the Head of the Bone is 


of neceſſity carried backwards, and replaced into its 


Cavity. One eaſily conceives, that one muſt go to 


Work in the oppoſite way, when the Luxation is 


backwards, and ſo on as for the reſt; all according 
to the Directions of the Surgeon placed at the Arti- 


culation, who is to be attentive to examine the State 
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of the Patts, and to order in what . and how 
much is neceſſary to be done. 


Il. : The Continuation of An Kecbemt of a Trea- 
tiſe of Fluxions, Mc. Book II. by Colin Me 
Laurin * Mathem. Edinburgh, F.R.S.* 


profened March N the firſt Book, the Author deſcribed 
"ION TORN the Method of Fluxions, and its Ap- 
plication to Problems of different Kinds, without 
making uſe of any particular Signs or Characters, by 
geometrical Demonſtrations, that its Evidence might 
appear in the moſt ſimple and plain Form. In the 
ſecond Book, he treats of the Method of Computa- 
tion, or the Algebraic Part; to the Facility, Conciſe- 
neſs, and great "Extent of which, the Improvements 
that have been made by this Method are in great 
meaſure to be aſcribed. In order to obtain thoſe 
Advantages, it was neceſlary to admit various Sym- 
bols into the Algebra: But the Number and Compli- 
cation of thoſe Signs muſt occaſion ſome Obſcurity 
in this Art, Unie Care be taken to define their 
Uſe and Import clearly, with the Nature of the 
ſeveral Operations. An Example of this is given by 
an llluſtration of one of the firſt Rules in Algebra. 
As it is the Nature of Quantity to be capable of Aug- 
mentation and Diminution, ſo Addition and Sub- 
ſtraction are the primary Operations in the Sciences 
that treat of it. The W Sign implics an Incre- 


eb eb ee H* af r 5 
ment, 


1 1 
ment, or a Quantity to be added. The negative Sign 
implies a Decrement, or Quantity to be ſubſtracted: 
And theſe ſerve to keep in our View what Elements 
enter into the Compoſition of Quantities, and in 
which manner, whether as Increments or Decre- 
ments. It is the ſame thing to ſubſtract a Decrement 
as to add an equal Increment. As the Multiplication 
of a Quantity by a poſitive Number implies a repeated 
Addition of the Quantity, ſo the Multiplication by a 
negative Number implies a repeated Subſtraction: 

And hence to multiply a negative Quantity, or De- 
crement, by a negative Number, is to ſubſtract the 
Decrement as often as there are Units in this Num- 
ber, and therefore is equivalent to adding the equal 
Increment the ſame Number of Times; or, when a 
negative Quantity is multipled by a negative Number, 
the Product is poſitive. When we inquire into the 
Proportion of Lines in Geometry, we have no regard 
to their Poſition or Form; and there is no ground 
for imagining any other Proportion betwixt a poſitive 
and negative Quantity in Algebra, or betwixt an 
Increment and a Decrement, than that of the abſolute 
Quantities or Numbers themſelves. The Algebraic 
Expreſſions, however, are chiefly uſeful, as they ſerve 
to repreſent the Effects of the Operations; and ſuch 
Expreſlions are not to be ſuppoſed equal that involve 
equal Quantities, unleſs the Operations denoted by 
the Signs are the ſame, or have the ſame Effect. Nor 
is ſuch Expreſſion to be ſuppoſed to repreſent a cer- 
tain Quantity; for if the f ſhould be ſaid to 
repreſent a certain Quantity, it muſt be allowed to be 
imaginary, and yet to have a real Square; a way of 
ſpeaking which it is better to avoid. It denotes * 
1 that 
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that an Operation is ſuppoſed to be performed on the 
Quantity that is under. the radical Sign. The Ope- 
ration is indeed in this Caſe imaginary, or cannot 
ſucceed 3 but the Quantity that is under the radical 
Sign, is not leſs real on that Account. The Author 
| mentions thoſe things briefly, becauſe they belong 
rather to a Treatiſe of Algebra than of Fluxions, 
wherein the common Algebra is admitted. 
In order to avoid the frequent Repetition of figu- 
rative Expreſſions in the Algebraic Part, the Fluxions 
of Quantities are here defined to be any Meaſures of 
their reſpective Rates of Increaſe or Decreaſe, while 
they are ſuppoſed to vaty (or flow) together. Theſe 
may be determined by comparing the Velocities of 
Points that always deſcribe Lines proportional to the 
Quantities, as in the Firſt Book ; but they may be 
likewiſe determined, without having recourſe to 
ſuch Suppoſitions, 1 by a juſt Reaſoning from the 
ſimultaneous Increments or Decrements themſelves. 
While the Quantity A increaſes by Differences equal 
to 4, 2A increaſes by Differences equal to 24, and 
(ſuppoſing n and n to be invariable) increaſes by 
Differences equal to , and therefore at a greater or 
leſs Rate than 4, in proportion as m is greater or leſs 
than 1. Thus a Quantity may be always aſſigned 
that ſhall increaſe at a greater or leſs Rate than A, 
(i. e. ſhall have its Fluxion greater or leſs than the 
Fluxion of 4) in any. Proportion; and a Scale of 
Fluxions may be eaſily conceived, by which the Flu- 
xions of any other Quantities of the fame kind may 
be meaſure. — — 
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Let B be any other dantity whoſe relation to 7 

can be expreſſed by any Algebraic Form; and while” 

A increaſes 'by cab ſucceſſive Differences, ſuppoſe 

B to increaſe by Differences that ate always varying. 

In this Caſe, B cannot be ſuppoſed to increaſe at any 
one conſtant Rate; but it is evident, that if B increiſe* 


by Differences that are always g Benet! than the equal 
inen 
ſucceſſive Differences by which —. increaſes at the 


ſame time, then B cannot be ſaid rel increaſe at a leſs 


Rate than =q, or if the Fluxion of A be repreſented | 


by 4, the e of B cannot be leſs than — = And 
if the aun Differences of B be always les than 


thoſe of © VS then ſarely B cannot be ſaid to in- 


- 
creaſe at a greater Rate than ; or the Fluxion of 


B cannot be ſaid to be greater in this Caſe than —* 


Prom thoſe Principles the primary Propoſitions i in 
the Method of Fluxions, and the Rules of the direct 
Method, with the fundamental Rules of the inverſe 
Method, are demonſtrated. We muſt be brief in our: 
Account of the Remainder of this Book. The Rule 

for finding the Fluxion of a Power is not deduced, 
as uſually, from the Binomial Theorem, but from 
one that admits of a much eaſier Demonſtration from 
the firſt Algebraic Elements, vig. That when z is 
any. integer poſitive. Number, if the Terms „ 
EF, EF, EFZ. . . F., (wherein the In- 
dex of E conſtantly decreaſes, and that of F increaſes 
by the ſame Difference Unit) be multiplied by 
E—F, the Sum of the Products is E"— F; from 
which it is obvious, that when E is greater * F. 
en 
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then E'%— F* is leſs than EHE but greater 
than FX Eb, 3 
The Ruels are ſometimes propoſed in a Form 
ſomewhat different from the uſual manner of deſcribe- 
ing them, with a View to facilitate the Computa- 
tions both in the direct and inverſe Method. Thus, 
when a Fraction is propoſed, and the Numerator and 


Denominator are reſolved into any Factors, it is 
demonſtrated, that the Fluxion of the Fraction divided 
by the Fraction is equal to the Sum of the Quotients, 
when the Fluxion of each Factor of the Numerator 
is divided by the Factor itſelf, diminiſhed by the Quo- 
tients that ariſe by dividing in like manner the Fiu- 
xion of each Factor of the Denominator by the 


— nt er 
The Notation of Fluxions is deſcribed in Chap. 2. 

with the Rules of the direct Method, and the fanda- 
mental Rules of the inverſe Method. The latter are 


comprehended in Seven Propoſitions, Six of which 
relate to Fluents that are aſſignable in finite Algebraic 
Terms, and the Seventh to ſuch as are aſſigned by 


infinite Series. It is in this Place the Author treats 
of the Binomial and Multinomial Theorems (becauſe 
of their Uſe on this Occaſion), and they are in- 
veſtigated by the direct Method of Fluxions. The 
ſame Method is applied for demonſtrating other 
Theorems, by which an Ordinate of a Figure being 
given, and its Fluxions determined, any other Or- 
dinate and Area of the Figure may be computed. 
The moſt uſeful Examples are deſcribed in this Chap- 


ter, by computing the Series's that ſerve for detet- 


mining the Arc from its Sine or Tangent, and the 
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Logarithm from its Number, and converſely the Sine, 
Tons, or Secant, from the Arc, and the Number 
from its Logarithm. 
The inverſe Method is proſecuted farther in the 
Third Chapter, by reducing Fluents to others of a 
more ſimple Form, when they are not aſlignable by 
aa a finite Number of Algebraic Terms. When a 
| Fluent can be aſſigned by the Quadrature of the 
Conic Sections, (and conſequently by circular Arcs or 
Logarithms) this is conſidered as the ſecond Degree 
of Reſolution; and this Subject is treated at Length. 
An Illuftration is premiſed of the Analogy betwixt 
Elliptic and Hyperbolic Sectors formed by Rays 
drawn from the Centres of the Figures: The Pro- 
perties of the latter are ſometimes more eaſily dil- 
covered becauſe of their Relation to Logarithms, and 
lead us in a brief manner to the analogous Properties 
of Elliptic Sectors, and particularly to ſome general 
Theorems concerning the Multiplication and Divi- 
ſion of circular Sectors or Arcs. When Two Points 
are aſſumed in an Hyperbola, and alſo in an Ellipſis, 
ſo that the Sectors Cad by the Semi-axis; and 
the Two Semi-diameters, belonging to thoſe Points, 
are in the ſame given Ratio in both Figures, then the 
Relation betwixt the Semi-axis and the Two Ordinates 
drawn from thoſe Points to the other Axis, is always 
defined by the ſame, or by a ſimilar Equation in both 
Figures. This Propoſition: ſerves for demonſtrating 
Mr. Cotes's celebrated Theorem, as it is extended by 
M. De Moivre, by which a Binomial or Trinomial 
is reſolved into its quadratic Diviſors, and various 
Fluents are reduced to circular Arcs and Logarithms. 


The Demonſtrations are alſo rendred more caly - 
the 
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the Theorems concerning the Reſolution of a Fraction, 
that has a multinomial Denominator, into Fractions 
that have the ſimple or quadratic Diviſors of the Mul- 
tinomial for their ſeveral Diviſors. Theſe Demon- 
ſtrations are derived from the Method of Fluxions 
itſelf, without any foreign Aid; or invariable Coeffi- 
_ cients are determined by ſuppoſing the variable Quan- 

tity or its Fluxions to vaniſh. V 
When a Fluent cannot be aſſigned by the Arcs of 
Conic Sections, it may however be meaſured by their 
Arcs in ſome Caſes; and this may be conſideted as 
the Third Degree of Reſolution, or the Fluents may 
be called of the Third Order. On this Occaſion ſome 
Fluents are found to depend on the Rectification of 
the Hyperbola and Ellipſis, which have been formerly 
eſteemed of an higher kind. The Conſtruction of 
the elaſtic Curve, with its Rectification, and the Mea- 
ſure of the Time of Deſcent in an Arch of a Circle, 
are derived from Hyperbolic and Elliptic Arcs; and 
the Fluents of this kind are compared with thoſe of 
the Firſt or Second Order by infinite Series. Becauſe 
there are Fluents of higher kinds than theſe, the Tra- 
jectories above-mentioned, which are deſcribed by a 
ccntripetal Force, that is, as ſome Power of the Di- 
ſtance from a given Centre, when the Velocity of 
the Projection is that which would be acquired by 
an infinite Deſcent, or by ſuch a centrifugal Force, and 
the Velocity is ſuch as would be acquired by flying 
from the Centre, are employed for repreſenting them. 
A ſimple Conſtruction of theſe Trajectories had been 
given above, by drawing Rays from the Centre to a 
Ripht Line given in Poſition, increaſing or diminiſh- 
ing the Logarithms of thoſe Rays always in a given 
a SS Ratio, 
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Ratio, and increaſing or diminiſhing the Angles con- 
tained by them and the Perpendicular in the ſame 
Ratio. From any Figure of this kind a Series of 
Figures is derived by determining the Interſections of 
the Tangents of the Figure with the Perpendiculars 
from the Centre. Every Series of this kind gives 
Two diſtin& ſort of Fluents; and any one Fluent 
being given, all the other Fluents taken alternate]y 
from it in the Series depend upon it, or are mea- 
ſured by it; but it does not appear, that the Fluents 
of one fort can be compared with thoſe of the other 
ſort, or with thoſe of any different Series of this 
kind. 
1 inverſe Method is proſecuted farther in the 
 _ 4th Chapter, by various Theorems concerning the 
Area when the Ordinate is expreſſed by a Fluent, or 
when the Ordinate and Baſe are both expreſſed by 


Fluents. The Firſt is the XIth Propoſition of Sir 


Iſaac Newton's Treatiſe of Quadratures. In Art. 


$19, 820, Cc. the Author ſuppoſes the Ordinate 
and Baſe to be both expreſſed by Fluents, and ſhews, 
in many Caſes, that the Area may be aſſigned by the 
Product of Two ſimple Fluents, as of Two circular 
Arcs, or of a circular Arc and a Logarithm. This 
Subject deſerves to be proſecuted, becauſe the Reſo- 
lution of Problems is rendered more accurate and 
ſimple, by reducing Fluents to the Products of Flu 
ents already known, than by having immediate!) 
recourſe to infinite Series. One of the Examples in 
Art. $22. may be eaſily applied for demonſtrating, 
that the Sum of the Fractions which have Unit for 
their common Numerator, and the Squares of the 


Numbers 1, 2, 3, 4, 5; 6, Cc. in their natural 9 
— : at 
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for their ſucceſſive Denominators, is One-ſixth Part of 
the Number, which expreſles the Ratio of the Square 
of the Periphery of a Circle to the Square of its Dia- 
meter; which is deduced by Mr. Euler, Comment. 
Petrophol. Tom. 7. in a different manner; and other 
Theorems of this kind may be demonſtrated from 
the ſame or like Principles. 

The Series that is deduced by the uſual Methods 
for computing the Area or Fluent, converge in ſome 
Caſes at fo flow a Rate, as to be of little or no Uſe. 
without ſome farther Artifice. For Example: The 
Sum of the firſt Thouſand Terms of Lord Brounker's 
Series for the Logarithm of 2, is deficient in the 
fifth Decimal. In order therefore to render the Ac- 
count of the inverſe Method more complete, the 
Author ſhews how this may be remedied, in many 
Caſes, by Theorems dcrived from the Method of 
Fluxions itſelf, which likewiſe ſerve for approxi- 
mating readily to the Values of Progreſſions, and for 
ä reſolving Problems that are commonly referred to 
other Methods. Thoſe Theorems had been deſcribed 
in the Firſt Book, Art. 352, Oc. but the Demonſtra- 
tion and Examples were referred to this Place, as 
requiring a good deal of Computation. The Baic 
being ſuppoſed equal to Unit, and its Fluxion alto 
equal to Unit, let half the Sum of the extreme Or- 
dinates be repreſented by a, the Difference of the 
firſt Fluxions of theſe Ordinates by &, the Difference 
of their 8 Fiſth, Seventh and higher alternate 
Fluxions by c, 4, e, Cc. then the Area ſhall be equal 


$ ce 4 —, &. which | is the firſt. 


to 4-121 720 "3024 -+ === 
Theorem for finding the Area. The reſt remaining, 
let 
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let a now We the middle Ordinate, and the Area 
314 1 

ſhall be equal +> 85 55-085 55680 1881858 c. 
And this is the Theorem which the Author makes 
moſt Uſe of. When the ſeveral intermediate Or- 
dinates repreſent the Terms of a Progreſſion, the 
Area is computed from their Sum, or converttly their 
Sum is derived from the Arca, by Theorems that caſily 
flow from theſe. 2 

| Theſe general Theorems are afterwards applied for 
finding the Sums of the Powers of any Terms in 
Arithmetical Progreſſion, whether the Exponents of 
the Powers be Poſitive or Negative, and for finding 
the Sums of their Logarithm, and thereby determin- 
ing the Ratio of the Uncia of the middle Term of a 
Binomial of a very high Power to the Sum of all the 
Untie. This laſt Problem was celebrated amongſt 
 Mathematicians ſome Years ago, and by endeavouring 
to reſolve it by the Method of Fluxions the Author 
found thoſe Theorems, which give the ſame Con- 
cluſions that are derived from other Methods. They 
are likewiſe applied for computing Areas nearly from 
a few equidiſtant Ordinates, and for interpolating 
the intermediate Terms of a Series, when the Na- 
ture of the Figure can be determined, whoſe Ordi- 
nates are as the Differences of the Terms. 
In the laſt Chapter, the general Rules, derived 
from the Method of Fluxions for the Reſolution of 
Problems, are deſcribed and illuſtrated by Examples. 
After the common Theorems concerning Tangents, 
the Rules for determining the greateſt and leaſt Or- 
dinates, with the Points of contrary Flexure, and the 
_ Precautions that are neceſſary to render them accurate 
and 
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and general, (which were deſcribed above) are again 
demonſtrated. Next follow the Algebraic Rules for 
finding the Centre of Curyature, and determining 
the Cauſtics by Reflexion and Refraction, and the 
; centripetal Forces. The Conſtruction of the Tra- 
jectory is given, which is deſcribed by a Force that is 
_ inverſely as the Fifth Power of the Diſtance from the 
Centre, becauſe this Conſtruction requires Hyper- 
bolic and Elliptic Arcs, and becauſe a remarkable 
Circumſtance takes place in this Caſe, (and indeed in 
an Infinity of other Caſes) which could not obtain 
in thoſe that have been already conſtructed by others, 
viz. That a Body may continually deſcend in a ſpiral 
Line towards the Centre, and yet never approach ſo 
near to it as to deſcend to a Circle of a certain Radius; 
and a Body may recede for ever from the Centre, 
and yet never ariſe to a certain finite Altitude. The 
Conſtruction of the Caſes wherein this obtains is per- 
formed by Logarithms or Hyperbolic Areas, the 
Angles deſcribed about the Centre being always pro- 
portional to the Hyperbolic Sectors, while the Di- 
ftances from the Centre are directly or inverſely as 
the Tangents of the Hyperbola at its Vertex. The 
Circle is an Aſymptote to the Spiral; and this can 
never be, unleſs the Velocities requiſite to carry 
Bodies in Circles increaſe while the Diſtances decreaſe, 
(or decreaſe while the Diſtances increaſe) in a higher 
Proportion than the Velocity in the Trajectory; that 
is, unleſs the Force be inverſely as a higher Power 
of the Diſtance than the Cube. Next follow The- 
orems for computing the Time of Deſcent in any Arc 
of a Curve, for finding the Reſiſtance and Denſity of 
the Medium when the TrajeQory and centripetal 


Force 
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Force are giveh, and for defining t ie Catenaria 


and Line of ſwifteſt Deſcent in any Hypotheſis of 
Gravity. 

Then the uſual Rules are derived from the inverſe 
Method for computing the Area, the Solid generated 
by it, the Arc of the Curve, and the Surface de- 
ſcribed by it revolving about a given Axis. The 

meridional Parts in a Sphere, and any Spheroid, are 

determined with the ſame Accuracy, and almoſt equal 

Facility. The Attraction of a Spheroid at the Equator, 

as well as at the Poles, is determined in a more 
general manner than in the Firſt Book, or in a Piece 
of the Author's publiſhed at Paris in 1740. which 
obtained a Part of the Prize propoſed by the Royal 
Academy of Sciences for that Year. Several Mecha- 
nical Problems are reſolved, concerning the Propor- 

tion the Power ought to bear to the Weight, that the 
Engine may produce the greateſt Effect in a given 

Time; and concerning the moſt advantageous Poſi- 

tion of a Plane which moves parallel to itſelf, that a 

Stream of Air or Water may impel it with the greateſt 

Force, having regard to the Velocity which the Plane 
may have already acquired. On this Occaſion, it is 
=. | ſhewn, that the Wind ought to ſtrike the Sails of 4 
_FEER Wind-mill in a greater Angle than that of 549 44, 
11 againſt what has been deduced from the ſame Prin- 
ciples by a learned Author. The ſame Theory is applied 
1 to the Motion of Ships, abſtracting from the Lee-way, 
1 but having regard to the Velocity of the Ship; and 
1 amongſt other Concluſions it appears, that the Velocity 
of a Veſſel of one Sail may be greater with a Side-wind, 
ö than when ſhe ſails directly before the Wind; which, 
| — may be the Caſe of thoſe ſeen by Captain 
Dampier 
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Dampier in the Ladrone Iſlands, that failed at the 
Rate of 12 Miles in half an Hour with a Side-wind. 
The Remainder of this Chapter is employed in 
reducing Equations from ſecond to firii F'uxions ; 
conſtructing the elaſtic Curve by the ReQification of 
the equilateral Hyperbola; determining the Vibra- 
tions of Muſical Chords; reſolving Prob ems con- 
cerning the Maxima and Minima, chat are propoſed 
with Limitations, relating to the Perimeter of the 
Figure, its Area, the Solid generated by this Area, & c. 
with Examples of this kind concerning the Solid of 
leaſt Reſiſtance 3 and concludes with an Inſtance of 
the Theorems by which the Value of the Ordinate 
may be determined from the Value of the Area, by 
common Algebra, and by obſerving, that it is nor 
abſolute, but relative Space and Motion, that is ſup- 
poſed in the Method of Fluxions. 


Hhb IV. 08- 


„ 


IV. Obſervations on the Mouth of the Eels in 


Vinegar, and alſo a ſtrange aquatic Ani- 
mal, ſent in a Letter from the Rev“ Mr. 


Henry Miles to Mr. Baker, F. R. S. and by 


him communicated to the ROY AL SOCIETY : 
With a Drawing and Deſcription of the 
ſaid Animal, as viewed in the Microſcope, 


by Mr. Baker. 
$7 609 7 
Read March o. T Have now to tell you an Obſerva- 
and 17. 1742-3. 


tion I made on one of the Anguillæ 
in Vinegar (of which, by the way, I have a pro- 
digious Increaſe, though I loſt all by Accident about 
a Month ſince, to about a ſingle Drop or two). The 


| Obſervation was made with the Camera Obſtura 
Microſcope : Firſt, in a very ſmall Tube, not a Ca- 


pillary one, though approaching near it, I put a 
ſmall Quantity of Vinegar with ſeveral Anguillæ: At 
my firſt Sight of the Image on the Screen, I obſeryed 
one to have a Motion as if it had been wounded, 


about the Middle of the Back, if I may ſo expreſs it; 


it neither roſe nor ſunk in the Liquor, but lay in this 


Form wriggling itſelf: I thought it gave Signs 


of Pain, and would ſoon expire, which it accordingly 


did in a Minute's time; but it coiled itſelf up, and 


ſtuck to the Side of the Tube very cloſe, before I 


Was aware: I put out the Liquor, after waiting to 


ſee whether it would reviye, in vain, and viewed it 


— — m — — — — — vß— <2 — — — — — 
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ſeveral times in the common Light, which way I had 
the moſt diſtin Appearance; and muſt acknowledge 
the Exactneſs with which it had coiled itſelf, gave 
me no ſmall Pleaſure to behold : It would be impoſ- 
ſible for me to give you a Deſcription of it, having 
no Skill in Drawing ; but what I chiefly intended to 
tel] you I will endeayour to deſcribe as well as I can: 

The biggeſt End, which I call the Head, was ſtretched 
out from the reſt of the Body, a little Way, as in the 
Figure, which gave me an Opportunity I had wiſhed 
for, of examining what Mouth it had. On my firſt 
View of it in common Light, I ſaw what I incline 
to think may be called the Mouth: Repeated Trials 
in different Lights and Poſitions, and with different 
Magnifiers, confirmed my Suſpicion; for I ſaw no 
other Appearance of it, than what I ought to expect 
on ſuch Alterations of the Glaſſes, c. I would only 
add, that after the ſtricteſt and moſt exact Obſervation 
I could make, I could diſcern it to be nothing more 
than a tranſparent Tube. Where the Inftruments of 
Nutrition, and the Springs of Life, are, I doubt we 
ſhall not ſoon diſcoyer. I once indeed thought, view- 
ing it in the Camera, &c. I ſaw a Blood-veſſel, but I 
believe it was no more than refracted Light, or priſ- 


matic Colour. 
@>- 2 & 


4. The Mouth, which ſcemed to be as wide open 
as it poſſibly could ve. e TOY. 


I am ſenſible my Figure is too ſmall to give you a 
juſt Idea of the Shape of the Mouth, but it had the 
” Hhh2 Ap- 
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Appearance Which a Tube, or rather a Cone, would 
make cut {lopewiſe. 

1 have further troubled you with an odd aquatic 
Animal, ſome Specimens of which you will find in- 


cloſed, found in ſtanding Water: I kept ſome of 


them in their own Element in the Houſe, but they 
all died in a Day and half's time. They ſeem to be 
nothing but Skin, and ſeem no thicker when alive: 
They have the Power (as moſt aquatic Inſects have) 


of ſinking themſelves to the Bottom on the Approach 
of a Stick, &c. and fall like a Piece of rotten Wood, 


or Leaf When taken out of the Water, if laid on 


a Paper, &c. they will ſpring away like a Graſbopper. 


I do not at preſent remember ever to have ſeen them 
before, and know not what to make of them, unleſs 


they are the Tipula, or Water-Spider, not yet arrived 


at its mature State. Tam, 


3 Dur moſt obliged 
Tooting, March 
9. 1742-3. and Very humble Servant, 1 


H. Miles. 


P. 5. The — 1 ſend you were catched Yeſter- 


day, and kept in Water in a Glaſs; and when 

] had finiſhed my Letter, I went to pack them 

up in Paper, but found none of them left, as 
1. thought, at firſt; but on a nearer View I 
found they were all collected together in a 


Knot, which I took for ſome Filth in the 5 


Water, till I more carefully viewed them, and 
found them hanging together * the Tails. 


— 0 — 
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Explanation of the FIG URE by Mr. Baker, ſee 


_ Tas. IV. Fig. 3. 


$ . Repreſents an undeſcribed Kind of aquatic Ani- 
\ mal, (lately obſerved by the Revs Mr. Miles of 


Tooting) in the ſame Size and Form as it ap- 

pears to the naked Eye. Several of them were 

found in the Water of a Ditch ; whence being 

pars and laid on a Paper, they had a leaping 
ot10n. OE 


B. The ſame Animal, as examined by the Microſcope, 


which ſhews it to be a triangular, oblong, opake 
Body, ſomewhat like the Shape of a Priſm, but 


tapering from End to End. The Three Horns 


(whereof thoſe on the Sides are a Third Part 


longer than the Middle one) appear armed with 
extremely ſharp T horns or Prickles : The ſame 


Sort of Prickles are placed likewiſe along the 


Sides of the whole Body, pointing downwards, 


from Head to Tail. 


C. Shews the Form of a Body incloſed in the former, 
and taken out upon Diſſection. This ſeems to 


be an Animal in its Aurelia State; and if ſo, 
what has been before deſcribed is only its Husk 
or Caſe, which will be quitted when it comes 


= adn, + T 
Quere, What Animal is this in its perfect State? 


V. Part 
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V. Part of a Letter from Mr. Macky, Pro- 


ſelſor of Hiſtory, to Mr. Mac Laurin, Pro- 


feſſor of Mathematics in the Univerſity of 


Edinburgh, and by him communicated to the 
Preſident of the ROYAL SOCIETY ; being 
an Extract from the Books of the Town- 


Council of Edinburgh, relating to a Diſeaſe 
there, ſuppoſed to be Venereal, in the Near 


1497. 
Read March TF the Venereal Diſeaſe was never 
„ known in Europe till the Siege of 


Naples 1495, it muſt have made a very quick Pro- 
greſs through Europe in a ſhort time; for in 1497, 
I find it raging in Edinburgh, and our King and his 
Council terribly alarmed at this contagious Diſtemper, 


as appears from a Proclamation of King James the 


IVth, in the Records of the Town-Council of 
Edinburgh. The Minute of Council is dated the 22d 
of September. I have taken a Copy of it for your 


Amuſement, and, if you pleaſe, you may communicate 
it to the SOCIETY. I have pretty nearly obſerved the 
old Spelling, except in Numbers, 


CCC 
II is our Soverane Lords Will and the Command 


* 
* 


« 2 of the Lordis of his Counſale ſend to the Proveſt 
«© and Baillies within this burt that this Proclamation 


=. oy 
lan) ln? 


* 
A 


« his Leiges fra this contagious ſickneſs callit thc 


followand be put till execution for the eſchewing 
of the greit appearand danger of the Infection of 


„ Grandgor 


. 
ec Grandgor and the greit uther Skayth that may 
cc occur to his Leiges and Inhabitans within this burt; 
ce that is to ſay, we charge ſtraitly and commands 
ee be the Auhority above writtin, that all manner of 
« perſonis being within the freedom of this burt 
& quilks are infectit or hes been infectit uncurit with 
_ © this ſaid contagious plage callit the Grandgor, de- 
« yoyd, red and paſs furt of this Town and compeir 
apon the ſandis of Leith at ten hours before none 
„ and thair fall thai have and fynd Botis reddie in the 
{© havin ordanit to them be the Officeris of this butt 
« reddely furneiſt with victuals to have thame to the 
« Inche*, and thair to remane quhill God proviyd for 
te thair Health: And that all uther perſonis the quilks 
taks upon thame to hale the ſaid contagious infir- 
« mitie and taks the cure thairof that they deyoyd 
and paſs with thame ſua that nane of thair perſonis 
quhilks taks ſic cure upon thame uſe the ſamyn 
cure within this burt in pns nor peirt any manner 
of way. And wha fa beis foundin infectit and not 
ce paſſand to the Inche as ſaid is be Mononday at the 
„ Sone ganging to, and in lykways the ſaid perſonis 
c that takis the ſd Cure of ſanitie upon thame gif 
te they will uſe the ſamyn thai and ilk ane of thame 
te ſalle be brynt on the cheik with the marking Irne 
that thai may be kennit in tym to cum and thair- 
<« after gif any of tham remanis that thai fall be 
ce baniſt but favors.” „ 


An Iſland in the Frith of Edinburgh over-againſt Leith. 
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VI. Some Account of the Inſe& called the Freſh. 


water POLYPUS, before-mentioned in theſe 
Tranſactions &, as the ſame was delivered 
at a Meeting of the Roy AL SoClETyY, 
by the Preſident, on ; Thurſday, March 24. 


— 


GENTLEMEN, 


of Conſequence, to the very curions Account 


okay + given you by Monſieur Trembley, of his Ob- 


ſervations on the little Inſects, I had the Pleaſure of 
producing before you at your laſt Meeting; and 


though I am very ſenſible the Truth and Exactneſs of 


thoſe Obſervations no ways want the Addition of 
any new Atteſtation, after thoſe very full ones al- 


ready given, by thoſe worthy Members of this So- 


=. ETY, both at the Hague and at Paris; the Ho- 
nourable Mr. Bentinck, in his Letter to me, which I 


communicated to you, and Monſieur Reaumur, in the 


Preface to the Sixth Volume of his admirable Hiſtory 


of Inſects; and though both thoſe Gentlemen have 


had the Advantage of ſeeing and making many more 


Experiments, than I can poſlibly have done in ſo 


ſhort a time: yet, as I apprehend it is expected from 

me, that I ſhould give ſome Account, how imperfect 
 loeyer, of what I have already ſeen and taken notice 
of; and as I in ſome ſort alſo owe my own Teſti- 


. Ne 466. p. 218. Phnloſopbial Tranſactious, N? 467. 
mon / 


Hough I can no-ways expect to add any thing 


J 
mony as a Debt to the Truth, I ſhall without further 
Difficulty proceed to give it: And this I the more 
readily do, as Monſieur Trembley has favoured me 
with the Preſent of theſe ſmall — and has taken 
care to have them conveyed over to me with the 
greateſt Care, on purpoſe that I ſhould examine them 
with Strictneſs, that I might truly report what I did 
really ſee; and that I might have it in my Power to 
ſhew them to others alſo, who ſhould be willing to 
give any Attention to them, and convince them- 
ſelves with their own Eyes of the very remarkable 
Phenomena they afford. 

I received the Inſects in Queſtion, on Thurſday the 

roth of this inſtant March, in the Afternoon; the 
Water in which they were contained was grown foul 
at Sea, ſo that I immediately poured ſome of it off, 
and ſupplicd it with freſh: After which going out 
preſently to attend the Mecting of this SOCIETY, I 
could give them no further Attention till the next 
Morning; ſince which time I have miſſed as few 
Opportunities as poſlible, either of obſerving them 
myſelf, or of ſhewing them to ſuch other of my 
Friends, as have done me the Honour of calling at my 
_ Houſe. 
1 have found, that moſt of thoſe I have particularly 
viewed, and that ſeem pretty well grown, have Ten 
Horns or Arms; but I have ſeen a few with Eleven, 
ſome others with no more than Nine, and one I have 
taken notice of, that had Fourteen : The lefler ones 
have frequently but Six of theſe Arms, and thoſe have 
the feweſt I have yet obſerved. 

The Structure of the Arms, when looked at with 


the Microſcope, is very curious: Each ſeems to con- 
Ft lift 
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vt of ſeveral Rows of Knots or ſmall Papille, 


joined together by a tranſparent Membranous Sub- 
ſtance, and which is babes with a moſt exquiſite 
Power of Extenſion and Contraction; ſo as thereby 


to bring any of thoſe Knots nearcr together, or ſet 
them further aſunder, and that in every poſlible Di- 


rection; whereby the Animal is able to bend any of 
theſe Arms in any Part, and all forts of ways: Beſides 
which, theſe Arms are alſo capable in the Whole of 
ſo great an Extenſion and Contraction, that I have 


frequently ſeen ſome of thoſe of the ſame Creature 


extended, at one Moment, to more than Ten times 


the Length they were of at another. 

The Body of the Inſect is not much leſs capable 
of lengthening and ſhortening itſelf than the Arms, 
When moſt contracted, it looks like a little Ball, 


from one Part of which riſes a ſmall Knob, not 


unlike what is commonly ſeen at the Head of a Le- 


mon: This is the Tail, and upon this the Inſect in 
this Caſe generally reſts: Oppoſite to this is the 
Mouth, round which the Arms appear regularly ex- 


tended, and reſemble a little Star, as uſually repre- 


ſented, all whoſe Points ſeem to proceed from the 


fame Centre. But, when extended, the ſame Po- 
Hpus, which, in the Poſition juſt deſcribed, ſcarce 
appeared One-tenth of an Inch in Diameter, has 


drawn itſelf out to full Three-quarters of an Inch in 
Length; in which State the Mouth does, for the moſt 
Part, project like a ſmall and ſharp Snout in the midſt 


of the Arms. 


Together with the InſeQs, Monſieur T rembley ſent. 


me over ſome very {mall Water. worms, which he 
informed me they readily preyed upon; and theſe 


Worms 


mean 


itſelf 


tend 
Degre 
of firſ 
leſs t 


„ 
Worms I have ſeveral times had the Pleaſure of ſee- 
ing them ſeize with great Dexterity and Eagerneſs; 
ſoon after which they have ſucked them in, and 
ſwallowed them completely down, though apparently 
ſeveral times larger than themſelves. 

Mr. Trembley has, in the Fifth Page of his Relation 
juſt publiſhed in the laſt Philoſo . Tranſactions, 
given a very exact and curious Deſcription of what 
concerns this laſt Particular, of their taking and de- 
vouring their Prey: To which I ſhall only add, that 
it appears to me, that the little Papillæ above de- 
ſcribed on the Surface of the Arms aſſiſt them like 
ſo many Hooks or Tenters to hold their Worms 

barely by touching them ; for I have more than once 
ſeen a Polypus draw a Worm to him, and nimbly 
turn it about with a ſingle Arm, only laid over it, 
without folding or claſping it ; which laſt Method, 
however, he makes uſe of alſo, when the Worm 
comes to ſtruggle and ſtrive hard to be diſengaged. 
_ Generally before the Polypus fixes on the Worm 
with his Mouth, the Mouth and his whole Fore-part 
begins to extend itſelf; and after faſtening upon it, 
which is frequently near the Middle, the whole Body 
ſwells, the Worm commonly appears bloody, and 
the Polypus ſucks down a great deal of the Blood 
and Juice, before he begins to ſwallow the Worm 
itſelf: During all this Time he continues to ex- 
tend and ſtretch his Mouth, and that to ſuch a 
Degree, that I have ſeen its Breadth, when in the Act 
of firſt bending in a Worm ſeized by the Middle, not 
leſs than the whole Length of the Animal when in a 
mean State of Extenſion. 


In 


— 
— 
3 „ 
dd 
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In the Scituation juſt mentioned, the Mouth re- 
ſembles an open Cup 
between that and the Belly, which then ſwells out 
like that of a Florence Flask; beyond which again 
appears the Tail, not ſtretched in proportion to the 
reft, but whoſe Cavity, when the Inſect is made 
tranſparent, appears to the Microſcope as a Gut 
running from the Stomach, but which has ſeemed 


to be a Cæcum *, and not open at the lower Extre- 
mity; nor have I ever yet ſeen any thing like an 


Evacuation that Way, 


As the Polypus gets the Worm to double, and 


draws it further in, the Neck, juſt mentioned, ſwells, 
and the Mouth ſomewhat contracts again, ſo that the 
whole Body puts on the Appearance of a ſort of Purſe 


or Pouch; but the Tail never intirely diſappears, 
though it ſhortens remarkably, on the Swelling of 


the Gut with the Juice drawn from the Worm : But 


into this Gut I have never ſeen any of the ſolid Part 
of the Worm to penetrate, though I have often ſeen 
its whole Body lie coiled up in what I have looked 


upon as the Stomach of the Inſe&. - 5 
He lies for the moſt part pretty ſtill during the latter 


Part of his Meal, like a Creature gorged with too 
much Food, drawing in the Worm flowly at laſt: 
But after it is all got in, he again contracts his Mouth, 
and ſtretches his Neck- part in Length, as it were, to 


compoſe the Poſture of the Worm in his Stomach, 


- 


* This has ſince appeared to be a Miſtake; the Gur is alſo open 
at the lower End, and though the larger Fœces are all thrown up 
7 un by the Mouth, I have ſince ſeen a thinner Slime evacuated that 

ay. 
where 


and there is a conſpicuous Neck 


Law 1 


where it continues to lie till digeſted; it ſoon loſes 
its Diſtinctneſs, and its Shape becomes in a little time 
undiſcernible ; the Fæces, however, are not thrown 
off till ſeveral Hours after, when they come away by 
the Mouth in the Form of ſmall Pellets of Cob- 
web, which I have not yet actually ſeen thrown 
out, though I have ſeveral times ſeen them before 
they were "thoroughly diſengaged from that Part. 
A Peolypus, when in a middling State of Con- 
traction, ſhews to the Microſcope, much like a Slug 
or long Snail: His Sides are wrinkled, and he then 
appears as if made up of Rings, like a Grub or Earth- 
worm ; but theſe Rings all diſappear when the Inſe& 
is more extended, his whole Skin then looking as 
beſet with little Papillæ, like thoſe of his Horns or 
Arms, except that they are ſmaller, 
When bn hangs fixed to any thing by the Tail, his 
moſt uſual Poſture, he will turn his Body in all Ways, 
coiling and writhing it about, ſo as ſometimes to 
ſtroke, as it were, his Tail with his Arms, and rub it 
with his Mouth, as if to remove ſome Uncaſineſs, 
poſſibly given him by leſſer Water-inſeQs, which I 
haye often obſerved like Lice crawling upon his Body. 
A progreſſive Motion 1 have alſo ſometimes ſeen, 
when he helps himſelf alternately with his Arms and 
Tail, but this fort of Motion is leſs frequent than. his 
others. 

I fear I have dwelt too long on theſe little Particulars, 
which I was however willing to take notice of, as they 
may ſerve to ſhew the Poly pus is really and truly a 

living Creature, and, like other ſmall Inſects, pro- 
vided with proper Parts and Organs for the catching, 
eating, and digeſting, of his Food: For chough the 

ro- 


5 


' 
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Production of the young ones from the Sides of the 
Parent has a near Reſemblance to the ſhooting of 


the Branches from the Trunks of Vegetables, and 


though ſome other of his Properties are ſo very 


ſingular and ſurpriſing; yet all thoſe above-men- 


tioned and deſcribed, are without all Doubt Animal 


Operations. 


This Sprouting of the Young Ones from the Sides of 


the others, is already ſo fully deſcribed by Monſieur 


Trembley himſelf, that I have very little to add to 


that Deſcription, farther than to obſerve, that the 


young ones I haye ſeen ſhoot out, had no Arms 
till they had acquired ſome Length: Thoſe 1 have 
had the Beginning of before me, have not ſhewed 


them till about the Fifth Day from the firſt Ap. 
pearance, but this might probably vary in a warmer 
_ Seaſon. roo . 


As ſoon as the little ones have Arms, they wil! 


themſelves take and eat Worms while fixed; and it 
appears, that during that Time, the Gut of the little 
one opens into and joins the Gut of the Parent: 
This I hope indeed to confirm by ſome further Ex. 


periments; but it has conſtantly appeared to me, that 
upon the little ones eating, the Stomach and Gut of 


the Parent has become extended alſo, and vice verſa. 


I have had one Polypus, that had Three young ones 


dependent from him at the ſame time, and one of 


theſe young ones has begun to put out a young one 
itſelf, ſo that they formed a Cluſter of Five of theſe 


Inſects hanging together: But one of the young ones 
ſeparated itſelf, and dropt off Yeſterday Morning 


and this Morning I perceive another little one juſt 
breaking out. EY 8 N 
1 


b 1 


I ſhall now proceed to what I have tried with 

regard to the dividing of theſe Animals, and the Re- 
production of their Parts, | 

On Sunday the 1 3th of this Inſtant March, I choſe 

a long ſlender Po/ypus, that appeared lively, but that 
had not been fed ſince I received it; and putting it 
with a Drop of Water in the Palm of my Left Hand, 

I watched the Time of its extending itſelf, and then 

with my Sciſſars cut it aſunder into Two Parts, near 

the Middle; both which Parts I put ſeparately irto 
Two Phials of Neu- River-water. This was done 

about Two o Clock in the Afternoon. 

On Monday the 14th, I obſerved the Arms on the 
Head- part to play; the Tail-part lay along on the 
Bottom of the Phial, but looked plump, and from 
time to time alternately extended and contracted 
itſelf: The Wounds of both Parts appeared contracted 


| and drawn together. 
t On Tueſday the 15th, the Head-part ſeeming 
© active and buſy with its Arms, I gave it, about Nine 
J in the Morning, a ſmall Piece of a Worm; it very 
: readily ſeized it, and preſently aſtcr eat it: I viewed 
i this Part carefully with a Magnifying-glaſs, and found 
f the Wound no- ways affected by the Extenſion of the 
. Stomach. The Wound of the Tai piece appeared 
- well rounded off. 
f On Wedneſday the TY the Head-piece ſcemed 
0 very well. The Tail-piece ſtirred very remarkably, 
e and its wounded End ſhewed in Shape like that of a 
= little turned Nine-Pin. 
55 On Thurſday the 17th, 1 ſaw the Head- piece raiſed 
ſt up and reſting on its porterior End, as before it 
: was huit, The Tail-piece diſcovered a very remark- 


able 
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able Rounding off at the wounded End, which looked 
alſo ſomewhat extended, and more pellucid than the 
reſt. It both extended and contracted itſelf very ſen- 
ſibly, moved more frequently than it had yet done, 
and J obſerved a ſmall Protruſion towards the Middle 
of its Length, which I fanſied like the Beginning of 
a young one juſt putting out from that Part. 
On Friday the 18th, about Seven in the Morning, 
I perceived little Horns or Arms putting out from the 
wounded End of the Tail-part: They were yet very 
ſhort, but ſhewed themſelves diſtinctly all round, and 


I could ſee them play very clearly. The Protruſion 


on the Side was inlarged, ſo as now to be known 


evidently for a new Polypus. The Head-part ſeemed 


very well; and in the Afternoon the Arms of the 
other Part were ſenſibly lengthened. 


On Saturday the 19th, I found the new Arms yet 
longer: I now gave a Piece of a Worm to this Part. 
It readily hooked it, and eat it. The little one was 


very conſpicuous, but that it yet wanted Arms. 
On Sunday the 2oth, every thing was improved, 
and ſmall Arms began to diſcover themſelves, on the 
little one ſprung from the Side of the Tail-piece. 
On Monday the 21ſt, both Pieces appeared per- 
tectly well, they had all the Appearance of perfect 


intire nſects, the ſame as before they were cut, and 


continue as fair and as good as any 1 have. The little 
one is not yet dropt off 


I have been very particular in this Account, from 
the Minutes I took down every Day; and I ſhall 


further obſerve, that I cut Three more tranſverſely 
in the ſame Manner, on the ſame Day, Sunday the 
12th Inſtant, and that I 11d ſo cut one on the Day 

before: 
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before: They all went on nearly in the fame Man- 
ner, and all ſhewed the new Arms on their Tail-parts 
on the ſame Friday the 18th; but I muſt alſo take 
Notice, that Thurſday laſt the 17th was a fine warm 
Day, to which J impute it, that the Inſects cut on Fun- 
day were juſt as forward as that cut on the Day 


before. One other of the Tail-pieces of theſe alſo 
put forth a young one, during the time that it lay 
without a Head, All theſe Four laſt-mentioned had 


cat about 36 Hours before they underwent the 
Operation. ** ah 


On Tweſday the 15th Inſtant, I took a Polypus 
that had eat a Worm on the Saturday, and, placing 
it as before in the Hollow of my Left Hand, I at- 


tempted, when it was moſt contracted, to divide it 
| longitudinally ; but my Sciſſars not being very good, 
1 miſsd my Stroke, was forced to give a Second, and 
even then divided it very unequally; the Head was 


however ſplit, and of Ten Horns that it had, Six 
came off with the leſſer Piece that was only a Slip of 
the Body, and the Four others remained with the 


reſt, which was at leaſt Seven-cighths of that Body. 
I had very ſmall Expectation from this Experiment, I 


nevertheleſs put both the Pieces with ſome Water 
into a Phial; and both this Day in the Afternoon 


and the next, I ſaw both Parts playing their Arms. 


On Thurſday the 17th, in the Forenoon, perceiving 
both theſe Parts to move their Horns pretty briskly, 
I gave to each a Piece of a Worm: Each readily 


ſeized it, eat it, and kept it as uſual; and the fame 


Day in the Afternoon, I took Notice, that a little 


one was putting out from the Side of the larger 
|; | 
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On Saturday the 19th, I ſaw both the Pieces reſt- 


ing on their poſterior Ends, and ſtretching our their 


Bodies i in the uſual way. 
On Monday the 2 1ſt, both Parts ſeemed well, each 
was like an intire Polypus, except that one of them 


was, and is ſtill, very ſmall. I diſcovered ſome little 


Arms putting out in the room of thoſe each Part had 
loſt: There appeared alſo little Arms coming out 


all round the Head of the little one fixed to the Tail 


of the larger Piece. 

On Tueſday laſt the 22d, I viewed both theſc 
Pieces with the Microſcope, and each ſeemed per- 
fectly formed like a whole Polypus. 


This ſame Experiment I again attempted on another 


Polypus, on Saturday laſt; but I again made the 
Parts unequal ; they arc however both alive, and 


promiſe very fairly. 


I the ſame Day cut a fine long Polypus into Three 
Pieces, tranſyerſely, at Five in the Afternoon. I left 


the Middle-piece the longeſt of the Three. 


On Monday the 21ſt, the Head - piece ſeemed well 
formed again, excepting that it was yet very ſhort; 
the other Pieces looked plump and well. On Tueſ 


day the Head- piece eat and kept Part of a Worm: It 
ſeized it very vigorouſly with its Arms, maſtered it, 


and ſwallowed it eagerly. The Middle- piece moved 


pretty much, and the laſt looked freſh and well. This 


Thurſday Morning, the Arms begin to ſhew them- 


ſelves on the anterior Extremity of the Middle- piece. 


What 


The larger 
Piece had Four new Arms, and the leſſer Two, like 
their others, but ſhorter, as yet; and they are now 
in all other reſpects, as complete as any others I 
have. 5 


—_— 
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What I have related is a faithful Account of all 
the Experiments I have yet had Time to make on 
the Polypus. Thoſe above-mentioned are all that I 
have cut ; by which it appears, that I have yet had no 
unſucceſsful Operation; and I am not conſcious, that 


I have yet loſt one Polypus by any Accident, though 
the Weather has been very ſevere, excepting one 


Day, ever ſince they came over; and this has pro- 


bably made things go on lower, and the Repro- 


ductions require longer Time than it is reaſonable to 


think they would have done, i in a more favourable and 


milder Seaſon. 


All I can ſay for my Kaperimencs is, that 1 have 


made. them with as much Care and Circumſpe&ion 


as I was Maſter of; and that, in this Relation of 


them, I have in the ſtricteſt manner adhered to the 
exact Truth, in the moſt minute Particulars: I muſt 
alſo add, that the Inſects which have been cut, or upon 
which I have made any ſort of Experiment, have 
never been out of my own private keeping, and have 
never been ſo much as ſeen by any Perſon whatſo- 


ever but in my own Preſence. 


I T ſhould now, GENTLEMEN, make an End, and 
ask your Excuſes for troubling you with ſo long an 
Account, were I not in ſome ſort obliged, before I 


conclude, to return my Thanks to a very worthy 


Member of our SociE TY, Dr. Parſons, whoſe 
extreme Curioſity, and earneſt Deſire to promote the 
Knowledge of Nature, has prompted him to favour 
me with his Company and Aſſiſtance in ſeveral of 


my Experiments ; beſides which he has alſo furniſhed 
me with ſome very exact and curious Drawings of 


theſe minute Bodies, as they have appearcd to the 
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Microſeope in various Altitudes, and under different 
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Circumſtances; an Aſſiſtance I could hardly have 
received from any other Hand, as this Gentleman 
joins the greateſt Accuracy in obſerving the true 
Structure of the Works of Nature, with a peculiar 
Happineſs in repreſenting them. And theſe Draw- 
ings | have brought with me, for the Entertainment 
of the GENTLEMEN preſent; and to whom I am 
perſuaded they will not be leſs pleaſing and ſatisfactory, 
than they have been to myſelf, _ N 
After which Mr. Cuff, who has at my Requeſt 
brought hither an excellent Microſcope, will be fo 
kind as to endeayour at ſhewing the Inſect itſelf to 


ſuch GENTLEMEN, as not having yet ſeen it, may 


now be willing to take a View of it in that Manner. 
But as it may be found difficult for the whole Com- 


pany to ſatisfy their Curioſity here ſufficiently at the 


ſame time: I muſt again repeat what I had the Honour | 


of ſaying to you the laſt Thurſday, that ſo long as 1 


ſhall have any of theſe little Animals in my Poſſeſſion, 
I ſhall always be ready and deſirous to ſhew them, at 


my own Houſe, and give the beſt Satisfaction I am 
able, to any GENTLE MEN diſpoſed to take further 


Notice of them. 
References to the Figures above-mentioned. 


© 


Fig. 1. Repreſents a Polypus as ſeen in the Micro- 


ſcope, when in a State of Extenſion, the Arms 
ſpread as when feeling for their Prey, and the 
Mouth ſbarp and prominent. 


Fig. 2. and 3. Repreſents the ſame Inſeft in its mol 
contracted State. © 
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Fig. 4. and 5. Shews the Inſect when in a middle 
State of Contrattion ; the Body is then wrinkled, 
ſo as to appear ſomewhat like a Grub or Earth- 
worm. ” 

Fig. 6. 1s a Polypus with a young one growing from 
its $1de, and another from that again: This is not 
fo much extended as that in Fig. 1. and is to be 
ſuppoſed to have taken lately ſome Food, whereby 
the Cavity of the Inſide is made more conſpicuous, 
and the Communication of the Guts of the young 

ones with thoſe of the Parents becomes ſenſible. 

Fig. 7. Shews the Appearance of a Polypus, that has 
already ſwallowed the beſt Part of a Worm end- 
ways. He is graſping the remaining Part to draw 

7 a 5 

Fig. 8. Repreſents a Polypus, whoſe Mouth is greatly 

extended: He has juſt taken in the middle Part 
of a Worm; the Opening of the Mouth is there 
remarkable, the Arms ſeem ſomewhat contratted 
from the Effort in ſtretching the Mouth ſo wide; 
the Neck alſo may be there obſerved between the 

Mouth and the Stomach, but which will ſoon difſ- 

appear as the Worm is 2 = 

Pig. 9. Is another Polypus, nearly in 8 State 

as the laſt; but the Worm is omitted in the Fi- 
gure, to ſhew the Form of the Mouth more di- 
HO. - 5 . 
Fig. 10. Shews the ſame Polypus when the Worm is 
drawn quite double into his Stomach; here the 
Neck intirely diſappears, and the Whole is like an 
open Bag or Purſe. — 
Fig. 11. The ſame Polypus, after he has intirely ſcwal- 
loued his Worm; the Mouth is now again 2 
and 
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and contrafted, and the Worm may be diſcovered 


through the Skin, as it lies coiled in his Stomach. 
In theſe Five laſt Figures it may be noted, that, 
however extended and ſwelled the Stomach of the 
Inſect appears, the poſterior Part is not ſtretched 
in Proportion, but diſcovers itſelf every-where as 
a ſmall Tail, in which is contained a Gut, with 
which the Stomach communicates.  _ 
Fig. 12. Shews one of the Horns or Arms of a Po- 
lvypus very much magnified, for the giving ſome 
imperfect Idea of the Knots or Papillæ in the 
Franſparent membranous Subſtance, of which it is 
compoſed. %% 
„„ TAB. VL 
Repreſents a Polypus that had ſeveral Young grow- 
ing from him at once, ſome of which had alſo 
others ſpringing out from them again. This was 
the ſame Polypus mentioned in the foregoing Paper 


at the ſame time, but which, becoming ſtill more 
fruitful, was drawn a few Days after as he ap- 
pears in this Figure, and when, beſides thoſe here 
repreſented, Eight other young ones had at ſeveral 
times ſeparated themſelves from him, ſmce 1 
recetved the Inſects. Os 


to have had Three young ones dependent from him 


1 
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VII. An Account of a Book intituled, | New 
Principles of Gunnery, containing the De- 


termination of the Force of Gunpowder ; , 
and an Inveſtigation of the reſiſting Power 


of the Air to ſwift and flow Morions; by 


the Force of Gunpowder. 


Read April 14 THIS Treatiſe contains Two Chap- 
nd 21. 1743. ters. The Firſt treats of the Force 


of Gunpowger, and the Velocities communicated to 


Bullets by its Exploſion : The Second conſiders the 


| Reſiſtance of the Air to Bullets and Shells moving 
with great Velocities ; and endeavours to evince, that 


this Reſiſtance is much beyond what it is generally 


eſteemed to be; and conſequently that the Trat 
deſcribed by the Flight of theſe Projectiles, is very 
different from what is uſually ſuppoſed by the modern 


Writers on this Subject. 


Ihe principal Points endeavoured to be eſtabliſhed 
in the Firſt Chapter are theſe, That the Force of 
fired Gunpowder is no more than the Action of a 
« permanent elaſtic Fluid, which is produced by the 
Exploſion; that this Fluid obſerves the ſame Laws 


* 


0 


Vith common Air in their Exertion of its Preſſure 


* 


e locities communicated to Bullets by the Exploſion 
may be eaſily computed from the common Rules, 


La 


. Air's Elallicity. | 
The 


B. R. F. R. S. as far as the ſame relates o 


or Elaſticity ; and conſequently, © That the Ve- 


which are eſtabliſhed for the Determination of thc 
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The Two firſt Propoſitions contain the Proofs that 
a permanent elaſtic Fluid is conſtantly generated in 
the Exploſion of Gunpowder; this is evinced by well- 
known Experiments daily repeated, and acquieſced 
in by all who have frequented the uſual Courſes of 
Experimental Philoſophy, of which theſe Experi- 
ments generally make a Part; ſo that the Author pre- 
ſumes he may conſider this Point as inconteſtably 
cſtabiiſhed, at leaſt he has never yet met with any 
who have queſtioned it. 
The Third Propoſition is, That the Elaſticity of 
this Fluid produced by the Firing of Gunpowder, is, 
_ ceteris paribus, directly as its Denſity ; and the Ex- 
periment by which this was confirmed, was letting 
fall ſeparately Two Quantities of Powder, the one 
double the other, on a. red-hot Iron included in an 
exhauſted Receiver ; and it appeared by the Deſcent 
of the Mercury, that the Elaſticity of the Fluid pro- 
duced from the double Quantity of Powder, was 
nearly double the Elaſticity of that produced from the 
ſingle yn" ; that is, the Elaſticity was — as 
the Denſity of the Fluid. 
But it may perhaps be thought, that a ö ngle Ex- 
periment is too ſlender a Foundation on which to 
build ſo material a Principle, ſince all ſubſequent 
Reaſonings on the Force of Powder in ſome meaſure 
depend on it. In Reply to this it may be ſaid, that 
the Author recitcd this ſingle Experiment on ac- 
count of the great Quantity of Powder made uſe of 
in it, which was Three-ſixteenths of an Ounce ; but 
that he had really made many more equally con- 
cluſive, which he thought it unneceſſary to mention. 


However, thoſe who doubt of this Propoſition, may 
ſa- 
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ſatisfy themſelves herein by ſome Experiments made 
by the late Mr. Fauksbee before this Soci ET v, 
though with a different View; where, by the firing 
of Twenty- ſix Quantities of Powder ſucceſſively, the 
mercurial Gage was ſunk from Twenty-nine Inches 
and an half, to Twelve Three-fourths; for by com- 
paring theſe Experiments rogether, and making the 
neceſſary Allowances, it will be found, that the Elaſti- 
city was nearly proportional to the Denſity in all that 
Variety of Denſities. 
In this Propoſition, the Analogy between the Fluid 
produced by the Exploſion of Powder and common 
Air, is eſtabliſhed thus far, that they exert equal Ela- 
ſticities in like Circumſtances ; for this Variation of 
the Elaſticity, in proportion to the Denſity, is a well- 
known Property of common Air. But other Au- 
thors, who, ſince the Time of Mr. Boyle, have exa- 
mined the factitious elaſtic Fluids produced by Burn- 
ing, Diſtillation, &+c. have carried this Analogy much 
farther, and have ſuppoſed theſe Fluids to be real 
Air, enducd with all the Propertics of that we 
breathe ; particularly the Reverend Dr. Hales, who 
has purſued this Examination with the greateſt Ex- 
actneſs, in a Series of the beſt contrived Proceſles, 
conſtantly affixes the Denomination of Air to theſe 
factitious Fluids, he having found, that their Weight 
is the ſame with that of common Air, and that they 
dilate with Heat, and contract with Cold; and that 
they vary their Denſities under different Degrees of 
Impreſſion in the ſame Proportion with common 
Air; and' from hence, and other Circumſtances of 


Agreement between them, he ſuppoſes them to be of 
LII ”— 
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the ſame Nature with Air, and conceives them to be 
fitly deſigned by the ſame Name. 

But ſo perfect a Congruity between theſe factitious 
Fluids and Air is not neceſſary for the Purpoſes of 
this Treatiſe. The fundamental Poſitions of this 
Firſt Chapter ſuppoſing no more, than that the Elaſti- 
city of the Fluid produced in the Exploſion of Gun- 
powder is always, ceteris paribus, as its Denſity ; 
and that the Force of fired Gunpowder is only the 
Action of that Fluid modified according to this Law. 
It has been already mentioned, on what Grounds the 
Firſt of theſe Principles hath been affected, as con- 
tained in the Third Propoſition ; and it remains to 
explain the Reaſons urged for the Support of the laſt 
in the Eight ſucceeding Propoſitions. 

The Law of the Action of this Fluid being deter- 
mack Two Methods offer themſelves for inveſti. 
eating the abſolute Force of Powder on the Bodies 

it impels before it. The firſt by examining the Quan- 
rity of this Fluid produced by a given Quantity of 

Powder, and thence finding its Elaſticity at the In- 

ſtant of the Exploſion; the other by determining 

the actual Velocities communicated to Bullets by 
known Charges, acting through Barrels of different 
Dimenſions. The Firſt is the moſt eaſy and obvious, 
but the Second the moſt accurate Method; and there- 
fore the Author has ſeparately purſued each, and he 

has found, that their Concurrence has greatly excceded 
his Expectation, and thereby both of them receive 
an additional Confirmation. 

The Quantity of the claſtic Fluid, produced by the 
Firing of a given Quantity of Powder, is determined 


by 
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by firing it in an exhauſted Receiver, and obſerving 
how much the mercurial Gage ſubſides thereby, 
making a proper Allowance. for the Increaſe of its 
Elaſticity from the Heat of the included hot Iron. 
But then, as the Subſiding of the Mercury is not 
meaſured till the Flame of the Powder is extinguiſhed, 
and the Fluid is reduced ſomewhat near the Tem- 
perature of the external Air, it is evident, that the 


Elaſticity thus eſtimated is much ſhort of what it 


rcally was in the Inſtant of Exploſion ; and therefore, 


to obtain that Elaſticity, which is the Force ſought, 


it is neceſlary to make ſome Eſtimate of rhe Increaſe 


of the Elaſticity of the Fluid by the Fire and Flame 
of the Exploſion. For this Purpoſe it is examined in 
the Fifth Propoſition, how much the Elaſticity of 
common Air is increaſed by a Degree of Heat equal 
to that of Iron beginning to grow white hot; and it 


is found, at a Medium, to be thereby augmented 


ſomething more than Four times; whence, as the 
Fluid produced by any Quantity of Gunpowder takes 
up, when compreſſed by the Weight of the incum- 
bent Atmoſphere, a Space ſomething leſs than 250 
times the Bulk of the Powder; it follows, that if its 
Elaſticity in the Inſtant of Exploſion be ſuppoſed to 
be increaſed in the ſame Proportion with that of the 
Air laſt-mentioned, it becomes by this means about 


Io00 times greater than the Preſſure of the Atmo- 
ſphere ; that is, conceiving it to be contained in that 
00 only which the Powder occupicd before it was 

wed. - 7 5 5 
Thoſe who have not been converſant in theſe Ex- 
periments, may poſſibly ſuppoſe, that the Elaſticity of 
the Powder at the Inſtant of Exploſion may be im- 
Li mediately 


4 


mediately known by the Firſt ſudden Deſcent of the 
Mercury : But many Circumſtances concur to render 
this Method impracticable; amongſt the reſt it muſt 
be remembercd, that ſome Air is conſtantly left in 
the Receiver, which is heated by the Blaſt, and unites 
its Effects in the Firſt Inftant with the Action of the 
Powder: Beſides, the Firſt Deſcent may be varied, by 
varying the Tube, although all things elſe remain 
unchanged. 

By the Method hitherto deſcribed, it is collected, 
that the Elaſticity of the Fluid produced from fired 

Gunpowder, when contained in the Space which 
was taken up by the Powder before the Exploſi on, 
is about 1000 times greater than the Elaſticity of 
common Air, or, which is the ſame thing, 1000 

times greater than the Preſſure of the Atmoſphere. 

But, befides the Determination of the Quantity of 
Fluid produced from a given Quantity of Powder, 
(the Method on which this DeduQion is tounded) 
there is another Method of diſcovering the fame 
thing, which, though leſs obvious, is yet (as hath | 
been already obſerved) more accurate: That is, by 
examining the actual Velocities communicated to 
Bullets by the Exploſion of given Charges in given 
Cylinders; and this is the Subject of the 7th, 8th, and 
oth Propoſitions. = 
And Firſt, it is evident, that this Examination can- 
not take place, unleſs a Method of diſcovering the 
Velocities of Bullets be previouſly eſtabliſned. Now 
the only known Means of effecting this was, either 
by obſerving the Time of the Flight of Bullets through 
a givcn Space; or by finding their Ranges when they 
Were projected at a given Angle, and thence com- 


puting 


1 
puting their Velocity on the Hypotheſis of their para- 
bolic Motion. The Firſt of theſe Methods was often 
impracticable, and in all great Velocities extremely 
inaccurate, both on account of the Shortneſs of the 
Time of their Flight, and the Reſiſtance of the Air. 
The Second is ſtill more exceptionable, ſince, by 
reaſon of the Air's Reſiſtance, the Velocities thus 
found may be leſs in any Ratio given, than the real 
Velocity ſought. Now, to avoid theſe Difficultics, 
the Author has invented a Method of determining 
the Velocities of Bullets, which may be carried to 
any required Degree of Exactneſe, and is no-ways 
liable to the forementioned Exceptions; for, by this 
Invention, the Velocity of the Bullet is found in any 
Point of its Track, independent of the Velocity it 
had before it arrived at that Point, or of the Velo— 
city it would have aſter it had paſſed it: So that not 
only the original Velocity, with which it iſſues from 
the Piece, is hence known, bur alſo its Velocity, after 
it has paſſed to any given Diſtance; and therefore 
the Variations of its Velocity from the Reſiſtance of 
the Air may be alſo aſcertained with great Facility. 
The Machine for this Purpole is deſcribed in the 8th 
Propoſition, and the Principle it is founded on is this 
ſimple Axiom of Mechanics; That if a Body iu 
Motion ſtrikes on another at Reſt, and they are not 
ſeparated after the Stroke, but move on with one 
common Motion, then that common Motion is equal 
to the Motion with which the Firſt Body moved 
before the Strobe: Whence, if that common Motion 
and the Maſſes of the Two Bodies are known, the 
Motion of the Firſt Body before the Stroke is thence 
determined. On this Principle then it follows, that 
the 
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the Velocity of a Bullet may be diminiſhed in 1 any 
given Ratio, by its being made to impinge on a Body 
of a Weight properly proportioned to it; and hereby 
the moſt violent Motions, which would otherwiſe 
eſcape our Examination, are eaſily determined by 
theſc retarded Motions, which have a given Relation 
to them. Hence then, if a heavy Body greatly ex- 
ceeding the Weight of the Bullet, whoſe Velocity is 
£ wanted, be ſuſpended ſo that it may vibrate freely 
on an Axis in the manner of a Pendulum, and the 
Bullet impinges on it when it is at Reſt, the Velocity 
of the Pendulum after the Stroke will be eaſily 
known by the Extent of its Vibration, and . 
thence, and the known Relation of the Weight of 
the Bullet and the Pendulum, and the Poſition off 
the Axis of Oſcillation, the Velocity with which 
the Bullet is impinged will be determined, as is 
largely explained in the 8th Propoſition. Where 
note, that there is a Paragraph by Miſtake omitted 
in that Propoſition, which ſhould increaſe the Velo- 
City there found in the duplicate Proportion of the 
Diſtances of the Points of Oſcillation and Percuſſion 
from the Axis of Suſpenſion ; but this only affects 
that particular Number, for it was remembered in 
the Computations of the ſucceeding Experiments, 
the Numbers of which are truly ſtated. 
It being explained how the Velocities of Bullets 
may be diſcovercd by Experiment : The next Con- 
deration is, from thoſe Velocities to determine the 
Force which produced them. 
And the Author thought, the beſt Method of effect 

ing this was by computing what Velocities would 


ariſe from the Action of fired nn. ſuppoſing its 
Force 


- 
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Force to be rightly aſſumed by the Proceſs in the 
preceding Part; that is, ſuppoſing the Elaſticity of 


the Fluid thence ariſing to be at firſt 1000 times 
greater than that of common Air; for then, by com- 
paring the Reſult of theſe Computations with a great 
Number of different Experiments, it would appear 
whether that Force was rightly aſſigned; and if not, 
in what Degree it was to be correted. = 
Preparatory to this Computation, the Author 
— in his 7th Propoſition theſe Two Principles: 
„That the Action of the Powder on the Bullet 
caſes as ſoon as the Bullet is got out of the Piece. 
24ly, That all the Powder of the Charge is fired, 
and converted into an elaſtic Fluid, before the Buller 
is ſenſibly moved from its Place. 
And in the annexed Scholium he has given the 


Arguments and Experiments which induced him to 
rely on theſe Poſtulates, all which is neceſſary at pe : 


ſent to diſcuſs more at large. 
If the Force of Gunpowder was ſuppoſed capable 
of being determined with the ſame Accuracy and 


 Rigour, "which takes place in Subjects purely Geome- 


trical, the Firſt of theſe Poſtulates would be doubt- 
leſs erroneous, ſince it cannot be queſtioned but the 
Flame acts in ſome Degree « on the Bullet after it is 
out of the Piece. 

But it is well known, that in Experimental Sub. 
jets no ſuch Preciſeneſs is attainable ; for thoſe 
verſed in Experiments perpetually find, that either the 
unavoidable Irregularities of their Materials, or the 
Variation of ſome unobſerved Circumſtance, occa- 
lion very diſcernible Differences in the Event of 


Umilar Trials. Thus the Experiments made uſe 4 
for 
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for confirming the Laws of the Colliſion of Bodies, 
have never been found abſolutely to coincide either 
with the Theory, or with each other. The fame is 
true of the Experiments on the Running and Spout- 
ing of Water and other Fluids, and of the Experi- 
ments made by Sir I/aac Newton, for the Confirma- 
tion of his Theory of Reſiſtances; in which, though 
they often differ from each other, and from that 
Theory by One-twentieth, One-tenth, and even 
ſometimes One-fifth Part, yet thoſe (mall Inequalities 
have never been urged as invalidating his Concluſions, 
ſince, in Experiments of that Nature, it was rather to 
be wondered at, that the Difference between the 
different Trials was ſo ſmall. 
And if ſome minute Itregularities are the neceſſary 
Concomitants of all complicated Experiments, it may 
be well ſuppoſed, that the Action of fo furious a 
Power as that of fired Gunpowder, which viſibly 
agitates and diſorders all Parts of the Apparatus made 
uſe of, cannot but be attended with ſenſible Varia- 
tions; and it in Fact appears, that in the Table of 
Experiments inſerted in the ↄth Propoſition, the Ve- 
locities of Bullets fired from the ſame Piece, charged 
with the ſame Powder, and all Circumſtances as near 
as poſlible the ſame, do yet differ from each other 
by One-fifticth, One-fortieth, and ſometimes more 
than One-thirticth, of the Whole; and yet the Author 
does not conceive, that theſe ſmall Differences are 
any Exception to the Concluſiveneſs of his Principles; 
but he preſumes, that had he pretended, without dil- 
cloſing his Method, to have computed the Force of 
Powder, and the Velocities of Bullets, in different 
Circumſtances, to a much lets Degree of r 
3 than 
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than this, he ſhould have been cenſured, as boaſting 
of what would have been thought impracticable. 

If then the Action of the Flame on the Bullet after 
it is out of the Piece, is ſo ſmall as to produce no 
greater an Effect than what may be deſtroyed by the 
inevitable Variations of the Experiments, the neglect- 
ing it intirely, and ſuppoſing no ſuch Force to take 

place, is both a convenient and a reaſonable Pro- 
cedure: For indeed, without the Aſſumption of 
Poſtulates of this kind, it were impoſlible to have 
proceeded one Step in Natural Philoſophy, ſince no 
Mechanic Problem hath been ever ſolved, in which 
every real Inequality of the moving Force hath been 
_ conſidered, 3 5 ” 
Now what induced the Author to ſuppoſe, rhat this 
Poſtulate (though not rigorouſly true) might be 
ſafely aſſumed, was the Conſideration of the ſpread- 
ing of the Flame by its own Elaſticity, as ſoon as it 
eſcapes from the Mouth of the Piece: For by this 
means he conceived that the Part of it which im- 
pinged on the Bullet might be ſafely neglected, 
although the Impulſe of the intire Flame was a very 
remarkable Force. EE Oo 
With regard to the Second Poſtulate, © That all 
© the Powder is fired before the Bullet is ſenſibly 
* moved from its Place; it is incumbent on the 
Author to be ſtill more explicit, as this SOCIETY 
did (ome time ſince appoint a Committee for exa- 
mining this very Poſition, who, after making a great 
Number of Experiments, have determined, * That all 


the Powder is not fired before the Bullet js ſenſibly 
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moved from its Place; and they have at the ſame 


time aſſigned the Quantities remaining unfired under 


different Circumſtances. 
Theſe Determinations of the Committee are moſt 


true; but the Author muſt obſerve, that from the 
Experiments recited by them, and the Quantity of 
unfired Powder, which they collected, it may be con- 
cluded, that in a Barrel of a cuſtomary Length, 
charged with the uſual Quantity of Powder, the De- 
ficiency of Velocity occaſioned by the Powder remain- 
ing unfired will be ſcarcely ſenſible; and in the 
ſhorteſt Barrel ever uſed by the Author, where the 
Space the Bullet was impelled through was not Five 
Inches, and where of courſe this Deficiency of Velo- 
city ought to be the greateſt, it cannot amount to 
One-thirticth Part of the Whole; and conſequently 
this Poſtulate, though not rigorouſly true, may yet 
be ſafely aſſumed, in the inveſtigating the Effects of 
Powder. But before this is more particularly exa- 
mined, it is neceſſary to explain the Opinions, which 
have formerly taken place on this Subject. 
Thoſe who have hitherto wrote on the Manner in 
which Powder takes Fire, have ſuppoſed it to be done 
dy regular Degrees; the Firſt Grains firing thoſe 
_ contiguous, and they the next ſucceſſively; and it 


has been generally thought, that a conſiderable Time 


was employed in theſe various Communications: 
For Mr. Daniel Bernoulli, in his excellent Hydro- 
 dynamica, has concluded from ſome — 
made at Petersburgh, that the greateſt Part of the 
Charge eſcapes out of the Piece unfited, and that the 
ſmall Part, which is fired, does not take Fire till it 


is near the Mouth. Many Theories too have been 
com- 


[49] 
compoſed on the Time of the Progreſs of the Fire 
amongſt the Grains, and the different Modifications 
which the Force of Powder did thence receive; and 
it has been generally conceived, that the proper 
' Lengths of Pieces were determinable from this Prin- 
ciple; That they ſhould be long enough to give 
Time for all the Powder to fire. 
But the Author being ſatisfied, that no ſuch regular 
and progreſſive Steps could be obſerved in the Ex- 
ploſion; and having found, that by loading with a 
greater Weight of Bullet, and thereby almoſt doubling 
the Time of the Continuance of the Powder in the | 
Barrel, its Force received but an inconſiderable Aug- 
mentation; and finding too, that doubling or trebling 
the uſual Charge, the Powder thus added always 
produced a correſpondent Effect in the Velocity of 
the Bullet; and diſcovering likewiſe in a Piece near 
Four Feet in Length, charged with an uſual Charge 
of Powder, that the Velocity communicated to the 
Bullet, during the Firſt Three Inches of its Motion, 
was full half the Velocity which it acquired in its 
whole Paſſage through the Barrel, and that the Elaſti- 
city or Force of the Powder, i in the Firſt Three Inches 
of its Expanſion, was, at a Mcdium, near Eight 
times greater than in rhe laſt Two Feet of the Bar- 
rel; he concluded from all theſe Circumſtances, that 
the Time employed by the Powder in taking Fire 
was not neceflary to be attended to in theſe Com- 
putations; but that the whole Maſs might be ſup- 
poſed to be kindled, before the Bullet was ſenſibly 
moved from its Place. 
And the Experiments reported by the Committee 
are the ſtrongeſt Proofs, (as foe as they extend) that 
M m m Powder 


= - , —_—y 3 
2 — = Fes — © — > £ = 
OE * — * — 2 : * 
- — — | I" Ws — (Tp Sv g 2 
— — 4 -_ 4 he. 1 
n ——— $4” A_—_—_— 22 
cn. — —_— — 


—U— — Irene > rn ——äö—d — — —— ax» A" * - ooo eG 


. ad 
= — — 
* 4 


W CIs 
—— — 
— 


— 
— 


r 


=” 


2 
==>, ws = 


* a 
= 
Te 
„ 1 , 
1 if 
i 23 
[ + * * 
% 
© 14% 5 
N 
o 
it 
114 
abt; 
* 
"9 
* 7 
4 10 
. 
en 
mg . » : 
Kae 
* 1 8 
8, 
. U a 
+ 
T% =_ 
" | i — } 
* = 
_ 1 
10 
o * 2 « 
5 is 
1 o 
„ 
9 
4 . 
81 
. 
A þ 
) 647 
i © [1 
8 4 
1 14 ' 
> + . * 
. 
vat * 
* = 
EI 0 4 
i 
a 0 
i; * 
* 4 F 
1% 8 t: | 
L148 
. ; k 
+12 
=. - 
p i 
4 
N 
- . 1 
VE 
N 
43 
3 
4 j 
th 
is q 


4 17 4 ' 
94 « og. 
a | | 
7 3 
4 * 
* . 
* 1 bo 
þ . 9 
7. 
1 
7 $ 7 : þ 
4 x 
. 
* 


1 
- — —— in N 6 
* 
— 
— Ro <—_ — p — 


333 
- 
- SS *S.. _s - — . oy o o 
—.— 5 n . Hes. a+ AL. \ 
— Pa. - — Py yn . — — — = 
5 * 8 . - > 


450 


Powder is not fired in the progreſſive Manner uſually 
ſuppoſed; for when the ſhort Barrel was charged 
with 12 dt. and with 6 dut. teſpectively, the 
Quantity of Powder which was collected unfired from 
12 dwr. did not exceed by 3 Grains, at a Medium, 
what was collected from 6 wr. although the Bullet 
was a leſs Time in paſſing through the Barrel with 
12 dwt. than with 6 duet. it having a leſs Way to 
move; conſequently the Quantity remaining unfired 
of the 6 dt. did not continue unfired for want of 
Time, ſince, when the Piece was charged with 12 
dt. the additional 6 dt. was conſumed | in a ſhorter 
Time, 
And again, whan the Barrel was lo — that 
the Bullet, being placed cloſe to the Wad, lay with 
its outer Surface nearly level with the Mouth of the 
Piece, ſo that it had not more than half an Inch to 
move before the Flame would have Liberty to expand 
itſelf; yet, even in this ſhort Tranſit of the Bullet, 
only 2 dut. 12 r. Was collected unfired, at a Me- 
dium; which is about; + of the whole Charge, or, it 
properly reduced, not more than of the Charge: 
An obvious Confutation of the gradual Firing of 
the Powder in its Paſſage through the Barrel, and 
an caſy Proof, how ſmall an Error will be occa- 
ſioned by ſuppoſing the whole Charge to fire in- 
ſtantancouſly, ſince the Error in the Velocity of the 
Bullet, ariſing from a Deficiency of 2 of the Charge, 
is 2, of that Velocity only. 
I ſay, that the 3 of the Charge, which remained 
unfired, amounts to no more than ; when it is re- 


duced at it ought. This Reduction is founded 4 
the 
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the other Experiments reported by the Committee, 
and on the Circumſtances of thoſe Trials on which 
the Author founded the preſent Poſtulate. The Au- 
thor has ſuppoſed the Powder, on which he reaſons 
in this Treatiſe, to be of the ſame ſort with that 
made for the Service of the Government, a Parcel 
of which he was favoured with by Mr. Halton. But 
this he chiefly kept for a Standard, and generally uſed 
other Powders, which, on Examination, he found to 
be of equal Force. Theſe Powders were of a very 
ſmall and even Grain, and the Committee have 
found, that by ſifting the Government Powder, and 
making uſe of the ſmaller Grains, the Quantity re- 

maining unfired was Jes, at @ Medium, in the 
Ratio of 5 to 3, than when it Was uſed without 
ſifting. 

And again, it was found by extracting the Salt- 
petre from the Powder collected unfired, that there 
was leſs Saltpetre contained in it than in real Powder, 
and this nearly in the Ratio of 9 to 7: Theſe Two 
Proportions compounded make the Proportion of 15 
to 7, and in this Proportion muſt the Quantities of 

Powder collected unfired be reduced, in order to 
determine the Quantities of real Powder remaining 
unfired, in ſimilar Experiments made by the Author. 

And from hence it follows, that in the Experi- 
ments made with a Barrel 5 + Inches in Length, where 
the Ball had not 3 Inches to move, and where the 
Irregularity ariſing 1 the Powder unfired ought to 
have been the moſt ſenſible, the Quantity of real Powder 
collected unfired from a Charge ot 12 dut. would have 
been no more than 16 Grains at a Mcdium, or; 
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of the whole Charge; and it being found by E xperi- 
ment, that the Velocities of Bullets placed in * 
ſame Situation vary in the ſubduplicate Proportion 
of the Charges, the Deficiency of Velocity ariſing 
from the Loſs of the y of the Charge would be 
about x; of the whole Velocity only, which, in the 
preſent Caſe, is not 28 of an Inch in the Chord of 
the Arch deſcribed by the Pendulum meaſuring the 
Velocity, and is a lefs Difference than what fre- 
quently occurs in the exacteſt Repetition of the ſame 
Experiments. 3 
Other Circumſtances occur, which reduce the In- 
equality ariſing from the unfired Powder ftill lower; 
but it is thought, that this is fully ſufficient to juſtify 
the Poſtulate in Queſtion, eſpecially as, in all Caſes 
of real Uſe, the Length of the Barrel in proportion 
to the Quantity of the Charge will be much greater 
than in the preſent Inſtance: Whence the Author 
preſumes, that, in computing the Velocities commu- 
nicated to Bullets by the Action of Powder, it may 
be ſafely ſuppoſed, that the whole Charge is fired 
before the Bullet is ſenſibly moved from its Place; at 
leaſt there is no Foundation, from the Experiments 
made on this Subject by the Committee, to ſuſpect 
that when ſmall-grained Powder is made uſe of, any 
greater Irregularity will ariſe from the Application of 
this Suppoſition, than what would otherwiſe take 
place from the Intervention of unayoidable Ac- 
cidents. 7 
It has been thought neceſſary to diſcuſs more at 
large theſe Two Poſtulates, becauſe the laſt of them 
being almoſt in the very Words of one of the Que- 
ſtions propoſed to be examined by the Committee . 
this 
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this SociE Tv, and having by them been determined. 


in the Negative, thoſe who have not attended to this 


Subject might ſuppoſe, that thereby the Authot's Prin 


ciples were intirely overturned : Now this would be 
a great Injuſtice to him, fince he has not relied on 
this Poſtulate as rigorouſly true; for he knew, and 


has himſelf taken notice in the preſent Propoſition, 


that ſome of the Powder eſcapes unfired ; and he has 
there made ſome Conjectures on the Cauſe of it; but, 


without inſiſting on the Reality of thoſe Conjectures, 0 
he adds, that, Be that as it may, the Truth of our 


« Poſition cannot in general be queſtioned.” 
And though it appears from what has been already 


ſaid, that the Experiments recited by the Committee 
rather confirm than invalidate the general Senſe of 
that Poſtulate; yet it is but Juſtice to own, that they 
are a full Confutation of the Conjectures of the Au- 
thor in relation to the Cauſe why ſome Part of the 

Powder comes out unfired; for the Author has ſup- 

poſed, after Diego U, ano, that the Part which thus 
eſcaped, was ſcattered in the Barrel, and not rammed 
up with the reſt, or elſe that it was of a leſs inflammable 
Compoſition: But the Experiments made on this Oc- 


caſion intirely deſtroy this Suppoſition. 


As this, or any other Conjectute on the Cauſe of 
this Accident, (for it plainly appears not to be for 


want of Time only) has nothing to do with the 


general Reaſoning of the preſent Treatiſe, it is not 
neceſſary to enter into it in this Place; but it may 
not be improper to mention, that, on computing the 


Quantities of Powder collected from different 


Charges, one of the Committee was led to con- 


jecture, that what was thus collected was only Parts 


of 
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ol Grains that had been fired, but were extinguiſhed 
by the Blaſt before they were intirely conſumed, 
This Conjecture is ſtrengthened by the extreme Mi- 
nuteneſs of the Particles of all the Powder which was 
collected, and from the Deficiency of the Saltpetre 
found in it on Examination: It may be added too, 
that the Author, by gradually heating a Parcel of 
Powder, hath ſer it on Fire, and blown it out again, 
for at leaſt a Dozen times ſucceſſively; and he will 
undertake to repeat the Experiment at any time, if it 
ſhould be doubted of. 

The Poſtulates hitherto diſcuſſed are preparatory 
to the 7th Propoſition, That Propoſition is em- 
ployed in computing the Velocity which would be 
communicated to a Bullet in a given Piece by a given 
Charge of Powder, on the Principles hitherto laid 
down, that is, ſuppoſing the Elaſticity of fired Pow- 
der to be at firſt 1000 times greater than that of 
common Air. 

In the 9th Propoſition theſe Computations are 
: compared with a great Number of Experiments, 
made in Barrels of various Lengths, from Seven 
Inches to Forty-five Inches, and with different 
Quantities of Powder, from 6 dwt. to 36; and 
the Coincidence between the Theory and theſe Ex- 
periments is very ſingular, and ſuch as occurs in but 
few philoſophical Subjects of ſo complicated a 
Nature. 

By this Agreement ns the Theory and the 
Experiments, each Part of the Theory is ſeparately 
confirmed; for by firing different Quantities of 
Powder in the ſame Piece, and in the ſame Cavity, 


it appears that the Velocitics of the Bullet, __ 
ariſing 
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ariſing, are extremely near the ſubduplicate Proportion 


of thoſe Quantities of Powder, and this independent 
of the Length of the Piece: Whence it is confirmed, 
that the Elaſticity of fired Powder in various Circum- 


ſtances, is nearly as its Denſity ; and this docs not only 
ſucceed in ſmall Quantities of Powder, and in ſmall 
Pieces, but in the largeſt likewiſe, under proper Re- 
ſtrictions; at leaſt there are Experiments which could 
not be influenced by this Theory, where the Quantities 
of Powder were above 100 times greater than what 


are uſed by this Author, and in theſe Trials this Cir- 


cumſtance takes place to ſufficient Exactneſs. 


It is preſumed then, that by this Theory a near Efti- 


mate may be always made of the Velocities commu- 
nicated to Shells or Bullets by given Charges of Pow- 
der; at leaſt theſe Experiments evince how truly the 
Velocities of ſmall Bullets are hereby aſligned ; and 
the Author can ſhew by the Experiments of others, 
that in a Shell of Thirteen Inches Diameter, impelled 
by a full Charge of Powder, the ſame Principle nearly 


holds: It is true indeed, that when the Charge is 
much ſmaller than the uſaal Allotment of Powder, 


there are ſome Irregularities, which are particularly 


mentioned at the End of the gth Propoſition, to which 
Head too, perhaps, muſt be referred the Experiments 
made by the Committee on the Effect of different (ſmall 


Chambers; but in the cuſtomary Charges, the Velo. 
Cities of Bullets reſulting from all the Experiments 


hitherto made, are really ſuch as the Theory laid down 


in the preceding Part of this Treatiſe requires. And 
it appears, that theſe Velocities are much greater than 
What they have been hitherto accounted: And there 


are Reaſons from the Theory to believe, that in Can- 
Nun non ſhot 
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non-ſhot the Velocities may ſtill exceed the Preſent 


Computation. 

The aſcertaining the Force of Powder, and thence 
the Velocities of Bullets impelled by its Exploſion, and 
the aſſigning a Method of truly determining their actual 
Velocities from Experiments, are Points from whence 

_ every neceſlary Principle in the Formation or Manage- 
ment of Artillery may be caſily deduced : Conſidering 
therefore the infinite Import of a well-ordered Artil- 

lery to every State, the Author flatters himſelf, that 
whatever Judgment may be formed of his Succeſs in 
theſe Inquiries, he will not be denied the Merit of having 
employed his Thoughts and Induſtry on a Subject, 
which, though of a moſt ſcientific Nature, and of the 
greateſt Conſequence to the Public, hath been hitherto 
almoſt totally neglected; or, at leaſt, ſo ſuperficially 
conſidered, as to be left in a much more imperfect 
State than many other philoſophical Reſcarches 
With regard to the Second Chapter of this Treatiſe, 
relating to the Reſiſtance of the Air, the Author has in 
his Preface mentioned his Intention of annexing to it 

a Series of Experiments, on the real Track of Bul- 

lets, as modulated by that Reſiſtance: And therefore, 
as he propoſes to complete thoſe Experiments this Sum- 
mer, unleſs unforeſeen Accidents prevent him, he 
chooſes to poſtpone any Account of the Subject of the 
Second Chapter till that time, when he intends to lay 
the Reſult of thoſe Experiments before this SociErr, 

in order that any Exceptions or Dithculties relating to 
them, may be examined and diſcuſſed before they are 

publiſhed to the World. 


The Reader is deſired to correct an Error in che Firſt Paragraph of 


the 29th Page of the Treatiſe here referred to, where for Percuſſion 
read Oſcillation. 
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I. Obſervationes Cometæ, a R. P. Frantz Soc. 


Jel. factæ, menſe Februario anni Mpccxrai. 
Viennæ Auſtriæ. Ex Epiſtola Rev. Petri 
Iſaaci — ad — Lawſon, M. D. 


| Read april "YEbr. XP. (St. Nov.)veſperi Cometa 
"FRO nin linea fe & & Urſæ Majoris. 


rea cum } «a & Sd Urſæ Majoris. 
XI. Febr. in lis Urſæ Majoris & A Draconis. 
recta cum & & x Urſz Majoris. 


Xe. Febr. 3 + Urſz Majoris & A Draconis. 
+ & o Urſæ Majoris. 
xIV®. Febr. i in linea recta j a Leonis & » Urſz Majoris. 

— fere cum} g Leonis & 8 Virginis. 
in linea fere recta cum þ Le- 
onis & 8 Virginis. 


xo. Feb. Velperi 


& E Urſæ Majoris. 
XVI.. Febr. Veſperi i in linea recta fere cum g Leonis 
& g Virginis; quo tempore Cometa 


5 a 8 Leonis. 
**. Febr. Veſperi in Cauda Leonis prope ſtellulam 


ſextæ magnitudinis, que prope lineam 


rectam con- & & Leonis. 
ſtituit cum 2 Leonis & 7 Virg. 
Cometa obſervatus eſt; neque reliquis 
diebus quocumque teleſcopio detegi 
potuit. 


O oo Itaque 


in linea recta veſperi cum 


Jin triangulo rectangulo cum 


* 
> 
* 
» 
1 4 
7 
* 
2 U 
1 
' 
. 
41 L 
is 
f 1 
ye $ 
| FR 
158 
wn, 
2 
_ 
15 
4 * 
5 
4 
1 * 
A 
if | bd 
T5 
1} a1 
»” 
1 7 
i > th 
N 1 
De 
* 
"* \ 
« 
Fi 91 7 
| $ 
TY A 
1h 
_ OW 
'%D 
RES 
FO 4 
1 9 
45 
wu 
3. 
+ 
Fe 
? 148 7 
6 
The 
= 
is * bo 
4 * 
A = 
i 1 
Narr 
111 
) 
KT" 
"d * 
4 
1 
at - 
i TH 
4 
"| Wh : 
5 * 
* 17 
1 
1 72 
10 5 
1 
YER 
1 
1; 
4 
1 
= 
#1 
© SY 
LEADS || 
4 
» 
» :» 
18 
_ 
4 
* 
o 
4 
u 
Tx. 
£ . 
44 * 
"0 
Pl 9 
"T3201 
ws . 
 - 
7 * 
00] 
"ir 
+ 
1 
** * 
„ 
N. 
18 
+ 
P Bal 
EY 


28 . 6 
— e 
++ 
* ** — => 


6 — 1 7 ve 
IE. 50 — — - _ 
88 -: ERS. 
- - 2 — — f 
32 3 1 1 
r 


. <2 

SORE Et 

2 Ea 

- 
— n+ 4 


= 
* > o * 88 
* 
— - 
. 
3 
— ——— 3. 2 — ä — 
— A - 
— 8 — —— - 
2 x > ER. 4 ” 


in triangulo rectangulo cum 


& Þ Virginis fere æqualiter diſtabant 


— 7 Pe bu 
E * "et — 
— — 
: 2 AE - r * * SE of 


AEI-Aet- ew + + 
0 ” 


m—_ 
_ P - 
en. 


Ate 


* 


5 1 

Itaque Cometa Viennæ poſtremum viſus eſt prope 
ptædictam ſtellam, cujus longit. 139. 16“. 28“. . & 
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hora 8. 8“. 22“. Cometa declinabat verſus Sep- 
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II. An Abſtract of ſome new Obſervations upon 
Inſects: By M. Charles Bonnet of Geneva. 
Communicated in a Letter to Sir Hans 
Sloane, Bar late Preſident of the Ro AL 
SOCIETY, &c. Tranſlated from the French 
GARE HERS _. -: 


Upou CATERPILLARS. 


Read at dif- I. I is well known, that among Cater- 
2 March pillars there are ſeveral Species, 
10. 0 April which like to live in Society, and which 
28.1743 {know howto build Neſts wherein toſhelter 
themſelves againſt the Injuries of the Air. Of this Sort 
are thoſe * to which Gardeners have given the Name 
of Liverymen, by reaſon of the Diſtribution of their 
Colours. They may be ranked among the Proceſ- 
ſioners, or thoſe that follow one another. They all 
go about, ſpinning, with great Order: But what is 
moſt ſurpriſing, is to ſee them ſtraggle very far from 


CT 


* 


* AMemeires pour ſervir à PHiſtoire des InſeGes. Tom. I. and Il. 
of the Paris Edition. os 
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their 
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Turnings, without loſing their Way. Their Art in 
doing it deſerves notice: It is the ſame that Ari- 
adne made uſe of to bring Theſeus out of the Laby- 
rinth in Crete: They ſpin over all the Places where 


they go. The iſt leads the Way; the 24 follows, 


ſpinning; the 3d ſpins after the 2d and ift, and 10 


on with the reſt. All theſe Threads form by degrees 
@ ſmall ſhining Track, a little Path, a Line or Two 
Lines broad; and all theſe Paths meet at the Neſt, 
the Centre, as it were, of all thoſe ſeveral Rays. 
But to be plainly convinced of the Uſe of theſe 


Threads, let one but break off the Continuation of 
them in ſome Place or other, one will (ee with Aſto- 


niſhment the little Caterpillars turn back as at a Loſs, 


without daring to proceed, till one or other, of more 


Courage than the reſt, has reſtored the Communi- 
cation, by ſpinning new Threads. 
II. Caterpillars, like Men, have particular Taſtes 

{I take the word Taſte here in its proper Senſe): 1 
have obſerved ſome, to whom even the Shell of the 
Egg they were come out of, was agreeable Food. 


This Fact is not abſolutely new. M. de Reaumur 


informs us *, that M. Maupertuis has made the like 


Obſervation. | 
But what I have * more, and which will appear 


ſingular, is, that certain Caterpillars are not content 


With gnawing the Shell of the Eggs they came out 
of themſelves, but will gnaw alſo thoſe of other 


Caterpillars of their own Species, that are near upon 


hatching. 


— —— 


** = ſar "= Inſe&tes, Tor. II p. 165. 
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their Neſt, and this often by ſeveral Windings and 
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Another yet more remarkable Singularity in the 
Taſte of certain Kinds of Caterpillars, of the Species 
of ſmooth ones, ſome of the Firſt Claſs, and others 
of the Second, is, that they are fond of eating their 
own Exuvie; they have ſcarcely caſt them off but 
they fall to deyouring them. And this will appear 
ſtill more ſurpriſing, if one conſiders the Condition 
in which the Caterpillars then are. Every one has 
learnt from Sillworms, that, after the moulting, theſe 
fort of Inſects are extremely weak; and that for a 
conſiderable time they remain without any Nouriſh- | 
ment, to give time to their new Organs, particularly 
their Teeth, to ſtrengthen themſelves : Vet here you 
ſee Caterpillars, which, immediately after this. cri- | 
tical Operation, greedily devour not only the ſoft or 
rather tough Part of their Skin, but even all that is 
ſcaly in it, as the Skull, the Legs, exc. — l have even 
obſerved ſome, which ſeemed to ſeize upon thoſe, 
preferably to the reſt, and to devour thoſe almoſt 
bony Parts, before they fell upon the others, that are 
much leſs hard, En = 
III. Nothing ſurpriſes more in Inſects, than their 

Induſtry; and Caterpillars yield to none in this 

reſpect: Not to ſpeak of thoſe which build for them- 

ſelves Sheaths or Caſes, in which Silk, their own 
Don, Bits of Bark, Pieces of Paper, ec. are ſo art- 
fully wrought together; there is one * which builds 
in Wood, and is able to give to its Caſe a Hardneſs 
greater than that of Wood it ſelf. I ſhall mention in 


em 


8 


* The extraordinary horned Caterpillar of the Willow, Memoires 
fur les Inſectes, Tom. II. p. 264. ſeq. Goedart. Albin. Mrs. Me- 
ian. This Caterpillar is of the Kind which eat their own Skin. 


few 
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ſevers ſmall Fragments from it, which it binds toge- 


ther with a Silk of a particular Nature, and which 


ſeems to differ in ſeveral reſpects from that of other 


Subſtance drawn into Threads, 
grows hard by degrees. 


which, like Glue, 


But, probably, this would not ſuffice for giving to 


the whole Work the Solidity that is required, if the 


induſtrious Caterpillar did not, in ſome meaſure, 
prepare the Fragments of the Wood, before it employs * 
them; and this it does by keeping them in its Mouth 
for ſome time, to ſoak and better fit them for join- 


ing themſelves into one Body. 


This Solidity of the Caſe of our Caterpillar is not 
what we need further trouble ourſelves about; it 
ſuffices that the beſt Care is taken of that Particular: 
But this Caterpillar is alſo to become a Butterflie, 
and we know, that Butterflies have neither Teeth nor 
Feet to dig withal : How then will this contrive to 
cut its Way through a Caſe that is ſo hard, and ſo 
exactly cloſed up on all Sides? One gueſſes, perhaps, 


that it ouſes a Liquor which ſoftens that ſort of 


Glue which binds the Bits of the Sawduſt together. 


But what is the Nature of this Liquor? M. de os 


mur F has judged, that it muſt be of a ſi _ 


Kind. In diſſecting ſome of theſe Caterpillars, I 


have found near the Mouth, under the Oęſophagus, 
a ſort of Bladder, of the Bigneſs of a ſmall Pea, full 


of a limpid Liquor, and of a penetrating Smell, 


+ In the Place quoted above. 


few Words, how this Inſe& goes to work: It cuts the 
Wood with its Teeth, which are very ſharp, and 


Caterpillars ; it is properly nothing but a viſcous 
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. 
which I found by divers Trials to be a very active 
Acid, and which, among other Proprieties it has in com- 
mon with true Acids, ſenſibly ſoftens the Glue of the 
Caſe. It remains now to ſhew, that this Liquor 
is not only of Uſe to the Caterpillar, but is alſo 
that very Diſſolvent which enables the Butterſſie to 
cut its Way through : And this I am not without 
Hopes of being able to compaſs. 
A Notion adopted by Dr. Boerhaave *, that there 
are no true Acids in Animals, except in the Stomach 
or Inteſtines, renders this little Diſcovery of the mote 
Concern. 
IV. We have ſcen from the foregoing Obſer- 
vation, that Caterpillars, though one of thoſe In- 
ſets the Structure of which has been moſt ſearched 
into, have yet ſomething ſtill new to preſent in this 
reſpect. And I ſhall further add, that I have dif- 
covered in theſe Inſects a Part of ſome ſeeming Con- 
ſideration, which is a ſort of Nipple, or fleſhy Protu- 
berance, placed near the Head, under the Firſt Ring; 
which is commonly concealed in the Inſide of the 
Body, but is forced to ſhew itſelf by ſqueezing the 
Inſect. This Nipple, or Protuberance, which at firſt 
1 only found ſingle in ſeveral Caterpillars, I have 
ſince met with in others double, and even quadruple; 
as in that ſingular horned Caterpillar of the Willow, 
which J have already mentioned, and this with ſome 
remarkable Varieties. However, they are not all 
provided with them: I have not found them as yet, 
for Inſtance, in thoſe of the Firſt Size, that is to ſay, 
the very large ones, nor in thoſe that are very hairy. 


_—S 


But 


— — | — 


* Praxis Medica. Elementa Chem. 


and 1 have actually obſerved a ſmall Kind of them 
that ſmell ſo like a Bug, that I have thought fit to 
give them that Name. But what perhaps will appear 
more ſtrange, is, that there is alſo a ſort of a middling 
Size, which are {mooth, and on the Approach of their 


terflie of another Caterpillar *, of the middle Size 
alſo, but hairy, gave, upon its coming out of its Caſe, 
a very ſenſible Scent of Musk. 


a little Particular, curious enough, has yet eſcaped 
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But L have obſerved it in all thoſe Caterpillars 
which, from the Figure and the Stiffneſs of their 
Hairs, have been called the Thorny-ones. The Uſe 
of this Part remains yet unknown to me: All that I 
know, and that I have learnt by my Experiments, is, 
that it is not eſſential to the Caterpillar. 
V. Caterpillars are of thoſe Inſects for which _ 
has naturally ſuch an Averſion, that it will eaſily b 
believed there are ſome that have an offenſive Smell; 


Metamorphoſis, have a very ſweet Roſe - like Scent; 
and whoſe Caſes, being made of Earth and of Silk, 
preſerve that Smell for Years together. The Bur. 


Of the FOR M 1CA-LEO. 


I. There are few Inſects that have been ſo much 
and ſo deſetvedly admired as the Formica-Leo. 
That excellent Work the SpeFacle de la Nature 
has been ſo univerſally read by the Curious, as hardly 
to let any one be ignorant of its Hiſtory. However, 


the moſt diligent Inquiries; and that is the Manner 
in which he gocs to work, when he finds Stones in 


* Memoires ſur les Inſectes, Tom. I. PL 16. Fig. 8 1 
Be 18 


5 C7] 
his Pit, too big to be thrown out with his Horns. 
Does he then fotſake the Place where he ſettled at 
firſt? and does he go ſomewhere elſe to ſet a new 
Ambulcade? Or, does he remain in his Pit, leaving 
the Stone there, which he has not been able to 
remove? Or, after all, does he at laſt contrive to get 
rid of it? and what Means does he uſe to bring this 
End about? By unwearied obſerving, I have at laſt 
had the Fortune to diſcover the Secret of his Manage- 
ment. I have ſeen, that in ſuch Caſes the Formica. 
Leo knows how to vary his ways of working: He 
comes out of the Ground, gets his hinder Parts under 
the Stone, ſo that it reſts upon his Back, and then 
by degrees puſhes it towards the Top of the Open- 
ing, keeping all the while his Poiſe with great Care. 
Having thus forced it to the Edge of his Pit, he does 
not leave it there, for it might roll back again; he 
therefore puſhes it farther off, and then retires to his 
Pit again. T7 . 
But ſometimes it will happen, that the poor For- 
mica- Leo has not the good Fortune to keep the Stone 
in Poiſe all the Way; and it rolls back again to the 
Bottom of the Pit, the Moment it was got to the 
Brink. This unlucky Accident does not, however, 
diſcourage him, but he goes patiently to his Work 
again, till he gets the Stone out. Solomon ſends the 
Sluggard to the Ant; and we might in like manner 
ſend to the Formica Leo thoſe impatient People who 
give over their Labours upon the firſt Difficulties 
they find in them. I have ſeen ſome of theſe Inſects, 
that, after Five or Six Misfortunes like thoſe I have 
mentioned, did not yet loſe Courage. I have 
thought I ſaw the wretched $;/yphus as condemned 

— — to 


_ $3 
to Hell, in the Poets, rolling a great Stone to the 
Top of a high Hill, which no ſooner was at the 
Summit, but it ſlipt down again. 

The Naturaliſts will have us admire the Strength 
of the Ants, in tranſporting their Materials : That 
of the Formica-Leo is doubtleſs no leſs worthy of 
the Attention of all who ſhall ſee, as I have done, 
theſe little Animals carry to the Brink of their Pit, 


notwithſtanding the Steepneſs of the Slope, and the 
Crumbling away of the Earth, Stones Three or Four 


times as big as themſelves. 


II. All the Formica-Leos that have been dikes 


obſerved, move only backwards; but I have alſo 


diſcovered a Species that move forwards with Acti- 


vity. Theſe do not, like the others, lie in Ambuſh 


for their Prey, but ſeize on it t by. mere Force and 


: es 
Of the PUCERONS, or VINE-GRUBs. 


I. The Pucerons are pretty well known, ſo that 
1t will be ſufficient to take notice they are that ſort 
of Gnats, or ſmall Flies, which tick in great Num- 
bers to the Leaves and Stalks of Plants, and cauſe 
great Deſtruction among them. What they preſent 
moſt curious, and which hitherto has been a ſort of 
Enigma, is their way of multiplying. © In every 
Family of the Pucerons, ſays M. Reaumur *, 

there are ſome with Wings, and others without. 
F. According to the uſual Analogy, the winged ones 


4 Memoires fur les Inſectes, Tom. III. in the Preface, pag. 15. 
| Ppp — — 
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« ſhould be the Males, and thoſe without Wings 
« the Females: But what is a great Singularity in 
* the Hiſtory of Inſects, is, that here both Sorts are 
Females. I have not been able to find out the 
** Males who impregnate both the one and the other 
« ſort. They all bring forth alive, exc. Is there 
therefore no Copulation among Pucerons? Or are 
they Hermaphrodites like Muſcles? .In order to 
know this, I tried an Experiment propoſed by M. 
Neaumur +. I brought up, in perfect Solitude, 2 
Puceron from the very Inſtant of its Birth. The 
Expedient I had recourſe to for this, was different 
from that which M. Reaumur had pointed out. It 
was ſuch as gave me a Facility of obſerving the little 
Puceron at any time, without Fear of letting in 
another. I conſtantly watched it from Day to Day, 
and from Hour to Hour, for above a Month, uſually 
beginning my Obſervations about Four or Five in the 
Morning, and ſcarcely diſcontinuing them till to- 
wards Nine or Ten at Night. I took care to keep 
an exact Journal of its Life, wherein I noted even its 
leaſt Motions, and the moſt trifling Circumſtances. 
At the End of about 12 Days it began to breed, and 
has ſince brought forth 95 young ones, all alive, and 
moſt of them under my own Eyes. I have drawn 
up a Table, in which I have marked, with the greateſt 
Exactneſs poſltble, the Day and the Hour when every 
one of them was brought forth. 
I have already repeated this Experiment, Three 
ſeveral times, and with equal Succeſs. I have even 
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forth. 
II. Perhaps one is already from hence inclined to 


think, that there is in general no Copulation among 
the Pucerons. But there will yet be ſome room 


for Surprize, when I ſay, that I have alſo obſerved a 


Species of them where Copulation does obtain, as it 


does among ſo many other Species of Inſects or 
Animals. The Male, like that of the Gall“ inſects, 


has Wings, and is a good deal leſs than the Female. 
It is, perhaps, one of the moſt eager Creatures in 
that reſpect that is in Nature: I have ſeen it copulate 


a great many times in one Day, both with the ſame 
Female, and with others. 

The ordinary Diſtinction of the Sex is not the 
only Singularity I have met with in this Species of 
Pucerons : It has ſhewn me another no leſs remark- 


able. The Females, inſtead of bringing conſtantly 


torth live Pucerons, ſometimes produce only Fa- 
zuſes, which they lay one alongſide of the other, as 


Butterflies do their Eggs. 


Beſides what relates to Generation, the Pucerons 
have offered me many other curious Particulars. 1 


_ have ſeen, for Inſtance, ſome, which to caſt off their 


Coats, have given themſelves Motions analogous to 


thoſe of the ans aged of the thorny Caterpillar of 


the Nettle : But to enter into all the Particulars I 


have met with in theſe ſmall Inſects, would require 


a Volume, 


Ppp 2 Of 


brought them up ſucceſſively in Solitude, as far as the 
Fourth Generation; and all of them have brought 
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Of Inſects awhich are multiplied, as F Were, 
y Cuttings or Slips. 


M. Trembley, a Relation of mine, and an ex- 
en Obſerver, wrote to me ſome time ago from 
the Hague, that he had diſcovered a ſort of aquatic 
Production * of a Nature between a Plant and an 
Animal; that is to ſay, which moved, and which had 
the outward Appearance of a Plant, together with 
the Property of reproducing what was wanting, 
after being cut or divided into Two or Three ſeveral 
Parts. So extraordinary a Production could not fail 
exciting my Curioſi ity, ſo much the more, as my 
Friend did not enter into any Particulars. I ſpared no 
Pains to get ſome of theſe little Bodies, but all in vain. 
I only diſcovered a ſort of a long Worm, extremely 
nimble, upon which I reſolved to try the Experiment. 
As nothing could leave the leaſt Doubt, but that this 
Inſe& was truly an Animal, I was aſſured, that, if my 
Experiments ſucceeded, I ſhould fully make out, that 
there are really Inſects to Which Nature has given 
that ſtrange Prerogative of being multiplied, as it 
were, by Cuttings, and thereby ſrongly confirm M. 
Trembleys noble Diſcovery. The Succeſs perfectly 
anſwered my Expectation, and I ſoon had the Plea- 
ſure of ſeeing Two Worms made out of One. But 
before 1 enter into farther Particulars, it will perhaps 
not be amiſs to give a light Idea of the Structure of 
thoſe Worms. Simple as they ſeem at their firſt 
Appearance, we no ſooner examine them with Eyes 
prepared and armed with Magnifying-glaſſes, but we 
diſcover Parts no leſs proper to excite and fix our 


1 


* See theſe Tranſadtions, Ne 467. and 469. p. 422. A 
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Attention, than in thoſe Animals we call the. moſt 
perfect. | 
I. Their Colour is generally a reddiſh-brown, or, 
more exactly, that of the firſt Peel of an Onion. 
Their Length is about Two or Three Inches; their 
Thickneſs that of a common Wire : They are ſlender, 
compoſed of a Series of membranous Rings, con- 
tinually growing leſs and leſs as they approach the 
Extremities; each of theſe Rings is furniſhed in its 
inferior Part with Four, Five or Six different ſorts of 
- whitiſh Thorns, ſupplying the want of Legs. Be- 
ſides theſe, the Outſide of the Worms till preſents 
ſome other remarkable Particulars, and which afford 
an agreeable View to the Microſcope; theſe are the 
Muſcles that ſerve for the Motion of the Rings, and 
which form an infinite Number of circular Lines or 
Folds, parallel to each other, which, from the Clear- 
neſs of the Skin, appear to great Advantage: The 
Head has not a conſtant Figure, like that of other 
Animals; the Inſect ſtretches it, ſhortens it, inlarges it, 
and contracts it at Pleaſure: Sometimes it ſhews Two 
| ſmall Elevations one on each Side, which one would 
think ſhould be the Places of the Two Eyes ; what is. 
beyond, terminates in a Point, to make it more eaſy 
for the Worm to pierce the Mud. At the Place 
where the Head is biggeſt, between the Two Eleva- 
tions juſt now mentioned, the Mouth is placed, ter- 
minated by Two brown Strokes, which may be com- 
pared to the Figure of. a Half-moon, or rather that of 
a reverſed. Circumflex. When the Inſect opens this 
Mouth, the Opening, which then appears diſtinctly, 
is of a circular Shape, and garniſhed all round with 
a. pretty thick Muſcle; it is in great meaſure this 
= _ Muſcle, 
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Muſcle, that, by applying itſelf exactly with its Cir- 
cumference to a ſmooth and perpendicular Surface, 
enables the Inſect to make its Way | in ſuch Cafes. At 
the other Extremity of the Body, is an oblong Open- 
ing, the greater Diameter of which runs parallel to 

| the Length of the Animal, and this gives Paſſage to 
the Excrements. 
But there is nothing more remarkable than the 
great Artery in theſe Worms. This Veſſel, which 
the famous Malpighi looked upon as a Chain of 
Hearts, and which in Caterpillars, as well as in many 
other Inſects, extends itſelf in a ſtrait Line all along 
the Back, is here more or leſs folded in different 
Parts of its Extent; from one End to the other, it 

is often nothing but Folds and Doublings : Through 
theſe crooked Paſſages, creeps along a Liquor ana- 
logous to Blood; from Moment to Moment you 
may ſee a Drop of that Liquor, which, ſetting out 
from the Extremity of the Tail, runs ſucceſſively 
through all thoſe Windings, and at laſt loſes itſelf in 
tke Brain. It is eaſy to trace it moſt Part of its Way, 
by the alternate Motions of Contraction and Dila- 
tation, which are ſucceſſively excited from Ring to 
Ring. It ſeems as if every Part of this Artery, com- 
prehended i in the Breadth of one of thoſe Rings, is 

| really a complete Heart, which puſhes on, to that 
which follows next, the Drop of Liquor it has juſt 
received from that which precedes it. One can 
hardly be tired with Admiration of the Appearance 
which thoſe continual Motions of Syſtole and Dia- 
fole afford: But the better to perceive it, one ſhould 
tix one's Eyes upon the Middle of the Body, where 


the Arter y 1s largeſt 1 in Diameter ; for towards the To 
| Ex- 


Loi 


Towards the Head, about the Fifth or the Sixth Ring 
from it, the Artery appears but like a Thread, ſcarcely 


diſcernible, and which, ſtill diminiſhing continually 


till near the Mouth, there abſolutely ceaſes to be 
viſible : But what ought moſt to be taken notice of, is 
the prodigious Swiftneſs with which the Courſe of the 


Blood is accelerated in this Place ; it ſeems as if it 


were darted forcibly into the Brain. Towards the 
Tail, for the Length of ſeveral Lines, it looks as if 


there was no longer any of the ſame Play; thoſe 
alternate Contractions and Dilatations, ſo remarkable 


in the Middle of the Body, here confound them- 


ſelves with each other, ſo as to be no longer diſtin- 
guiſhed: In the ſtead of them one only ſees certain 
Undulations or Layers, as it were, of Clouds, ſuc- 
ceeding one another with great Regularity, 
Under every Junction of the Rings, are to be 
_ obſerved; ſmall Veſſels with ſeveral Branches, all 
which ſeem to be Productions of the principal Ar- 
tery. Vp 
All along and immediately under this Artery, is 


extended the Chanel of the Inteſtines, leſs viſible of 


itſelf than by the terreſtrial Matters with which it is 
commonly filled: It is furniſhed, like the Inteſtines 
of larger Animals, with different Orders of muſcular 
Fibres, which ſerve to puſh on, and thruſt out, the 
Remainder of the Food. If one does not diſcover theſe 


Fibres by the Eye, one may, at leaſt, know and judge 
of them by the Effects: One may ſce with Amuſe- 
ment, how the Excrements are driven on by degrees 


towards the Anus, the Tranſparency of the Skin. 


diſcovering eaſily what is under it. However, by 


reaſon 


5 


Extremities things are not to be ſeen ſo diſtinctly. 
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reaſon of the various Motions the Inſect gives its 
Body, theſe others juſt deſcribed appear for ſome 
Space retrograde. 

The Earth from which theſe Worms receive their 
Nouriſhment, and which they digeſt, is not however 
the only Matter which is admitted into their Bodies ; 
the Air often enters alſo in Bubbles that are very per- 
ceptible. But whereas Fiſhes have the Air in their 
Bodies at their own Command, and can make uſe of 
it for raiſing or ſinking themſelves; our Worms, on 
the contrary, are, in ſome meaſure, maſtered by it: 
As ſoon as they happen to ſwallow a certain Quantity 
of it, it is hardly poſſible for them, notwithſtanding 
their continual Efforts, to get to the Bottom of the 
Water; and they are forced to remain on the Sur- 
face, till they have got it all out again. I have ſeen 
ſome of theſe Bubbles alternately driven towards the 
Anus, and repelled towards the Head, for ſeveral 
Minutes together. 
| Theſe are the principal Particulars, which the Mi- 

croſcope enables us to diſcover in the Structure of 
theſe Worms; which being once known to a certain 
Degree, we ſhall, without doubt, the more admire 
5 the Wonders of their Reproductions. ” 
II. 1 mentioned aboye, that I had divided one of 
theſe Worms in two. I put theſe Two Halves into 
a ſort of Glaſs Cup, filled only with Water, and 
attentively watched them during the following Days. 
I obſerved that the Firſt _ that which had kept 
its Head, moved as uſual; but what ſeemed to me 
far more remarkable, was, that the other Moiety, that 
had no Head, moved almoſt as if it had one; it went 
farwards, reſting itſelf upon the anteriour ne 
0 
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of its Body; and even made its Way with tolerable 
Swiftneſs. One could ſee, that this was not a Mo- 
tion without Direction, a Motion produced by a 


Cauſe like that which makes the Tail of a Lyzard 
move, after it has been ſevered from the Trunk, but 


a Motion quite voluntary, the Principle of which 
ſeemed not to have been deſtroyed.: One ſaw it turn 


alide at the meeting of an Obſtacle, ſtop, and then 


creep forwards again. When theſe Two Moieties hap- 
pened to meet, it was as if they had never compoſed 


one and the ſame Inſet; they neither ſeemed to 


ſeek nor to fly each other; each went on its own 
Way, or, if they went in Company towards the ſame 
Place, the Firſt generally outran the Second. But 
this latter never ſeemed to ſhew a ſort of Will of its 
own more plainly, than when I expoſed it to the 
Sun ; for then it conſiderably quickened its Pace. 

I had many times Opportunities of admiring the 
extreme Nicety of the Feeling in theſe Two Moieties, 
and eſpecially in the Second. When I appoached to 


it the End of a Splinter, at a time when it was 


quiet, it ſeemed to wake, as it were, in a Start, 
even almoſt before I had touched it. 

Two Days being paſt, I thought fit to put into 
the Cup a little Duck-weed and Earth: The 
Firſt Moiety ſoon thruſt itſelf among it, but the 
Second was ſatisfied with hiding itſelf among the 

{mall Roots of the Weed. I then obſerved, that, 
at the Place where it had been cut, there was 
come out a ſort of little Swelling, or Knob, ana- 
logous to that which commonly comes out on the 
Branch of a Tree ſtript of its Bark. I did not diſtin- 
guiſh this ſo well in the other Moicty ; this Knob 
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feemed to give the Second Moiety more Eaſe in 
advancing, and it no longer ſcemed to be ſo much 
affected by all that touched it. 
Next Day I took notice, on the Wound of each 
Moiety, of a ſmall Accretion, diſtinguiſhable by the 
Difference of Colour, which was there much clearer 
than in the reſt of the Body; the following Days it 
became yet more perceptible. In ſhort, at about a 
Week's End, each Moicty was again become a com- 
plete Worm. The Head that had ſprouted out on 
the Second Part, was, as to its Form, exactly the 
ſame with that of the Firſt, and equally fit for all 
the ſame Functions. Again, the new Tail of the 
Firſt was in every reſpect like the old one. The 
Heart, the Stomach, c. had prolonged themſelves 
im one and the other, and the Parts newly produced 
ated with no leſs Vigour than the reſt; and new | 
Rings had beſides been * ſucceſſively beyond 
the old —_ 
I took care, from time to time, to meaſure, with 
as much Exactneſs as I could, the Growth of my 
Two Worms; and I intended to watch them on, 
with the ſame Attention; when, at the End of about 
Eight Days, to my great Surprize, they had found 
means to eſcape. 

III. This Experiment, which I thus could not pur- 
ſue as far as I had wiſhed, ſceming to require Repe- 
tition, I undertook it again, With the ſame Care: 
The Succeſs did not fail anſwering: I ſoon had the 
Pleaſure to ſee my Two Moicties recover what they 
wanted, and become ſuch as they had been beforc. 

IV. I afterwards tried to carry the Diviſion farthcr, 


and to divide ſome of theſe Worms into T hree, _ N 
Eig t, 


[ 475 1 


Eight, Ten, and Fourteen Pieces; and all, or almoſt 
all, recovered both Heads and Tails. 

ln ſhort, to ſay ſtill more, I cut ſome of them, 
even in the midſt of Winter, into Twenty-four and 
Twenty-ſix Parts: Of the Firſt Diviſion into Twenty- 
four, there are about Sixteen or Seyenteen, full of 
Lite, and moſt of which begin to complete themſelves. 


remain Seven or Eight. 


Since my writing what is before, ſome of theſe 
Pieces of Worms have periſhed, though they had 
begun to complete themſelves. I have Reaſon to 
believe, that, when I ſhall repeat my Experiments in 
a warmer Seaſon, more of the Pieces will thrive, and 
become complete Animals: It was proper, however, 
to try them in Winter, to ſee the Difference of their 


was divided into Twenty-four, and the other into 
Twenty-ſix Pieces, lived about Three Months, and 
that in the Winter. For though they were in my 

| Cloſet, yet the Liquor in M. "Reaumur's Thermo- 
meter did moſtly ſtand between Four and Eight De- 

gtees above Froſt, which Degree of Warmth is very 
inconſiderable; and often, particularly in the Night- 
ume, it was Two or Three Degrees lower. 

It is commonly One or Two Days after the Ope- 
ration in Summer, but about Ten or Twelve in 
Winter, that the Head and the Tail begin to ſhoot 
on thoſe Parts where they were wanting. The Head 
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a Week, or more, till it has attained the Length of about 
a Line and half; and then it ceaſes to grow. 1 do 
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Succeſs and Progreſs. It is worth Notice, that ſome 
very ſmall Parts of thoſe Two Worms, one of which 


ſhews itſelf firſt, and lengthens itſelf continually, for 
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not here mean, that the proper Head has aQually 
that Length; very far from it: But I here give that 


Name alſo to Five or Six Rings, which are contigu- 
ous to the Head properly ſo called. It is not fo with 
regard to the Tail, which, having ſoon ſurpaſſed the 
Head in Length, does not leave off ſtill extend- 
ing itſelf; but increaſes, from Day to Day, fo 


that I do not yet know how far it may go. I 
ſhall content myſelf with ſaying, that Pieces of thoſe 
Worms, which, in the Month of July, immediately 

after the Operation, were not quite Two Lines in 

Length, are at preſent near Two Inches long: But 


what may be thought more remarkable, 1s, that ſome 


ſuch Pieces have made in the fame time as much 
Progreſs, as others Four or Five times as long. I have 
compared the different Growths of the Firſt Moiety 
of a Worm about Two Inches long, cut on the 18th 
of July, with thoſe of ſome of the Pieces of a like 
5 Was: cut the ſame Day into Eight Pieces; and was 
Quantity of Growth near the 
However, it appeared that 
when the Diviſion was yet carried further, the Pieces 
thence ariſing reproduced what they wanted more 
{ſlowly than the others. 


But, if, inſtead of making this Compariſon between 


the Pieces of different Worms, we make it between 
thoſe of the ſame Worm, we ſhall obſerve Varia- 
tions which we perhaps would not have expected. 


Some of theſe Pieces will be Twelve or Fifteen Lines 


long, whilſt others will hardly be Four or Five. I | 


have done my utmoſt to find among thoſe Variations 
ſome fixed Point, ſome Rule, not contradicted by 


Experience; and it has appeared to me in general, that 
the 


„„ 9. comme it 


4 i, RR 
the Pieces neareſt to the Tail are thoſe which make 
the leaſt Progreſs. Among this Number is chiefly to 


be reckoned the laſt. As to the Firſt, that which 
keeps the Head, though that is often the Piece which 


in an equal Time recovers the longeſt Tail, yet does 
not this happen ſo conſtantly as to build a Rule upon 
it. My Obſervations have furniſhed me with more 
than one Proof of this. Neither is it a Rule, that 


all the intermediate Pieces, which have recovered 
Heads, will alſo recover Tails: I have Examples to 
the contrary. But what ſeems certain, is, that the 


State of the Worm, the .Number of its Diviſions, 


and other Circumſtances, ſeem "ay much to influence 
all thoſe Irregularities. 


The want of Nouriſhment, or of ſuch as is proper, 


may alſo be a Cauſe, and that a very natural one, of 
like Variations. I ſaid above, that thoſe Worms 
love to be in the Mud, and that they digeſt it. 
Thoſe Pieces which I left purpoſely in clear Water, 


have uſually very well recovered what they wanted to 


become true Worms; though afterwards they made 
burt little Progreſs, and almoſt all ſucceſliyely periſhed. 


V. The learned Dr. Hales, in his excellent Vege- 


table Staticks, relates a curious Experiment; by 
which he proves, that the Bones of Animals, when 
they are oflified to a certain Degree, do not grow 
any longer but at their Extremities. Many Obſer- 
vations have convinced me, that it is the ſame with 


our Worms. The old Piece, I mean that which was 
originally cut from the Worm, docs not itſelf 
lengthen, but its Increaſe is only owing to the 


Growth of thoſe additional Parts, that put out at each 
Extremity. 
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ſeen the Liquor that ſerves them inſtead of Blood, 
circulate from the Tail towards the Head, and that in 


from the poſteriour; and to be as ſure as poſſible, 
that it is always the anteriour, on which the Head 
appears again. 


this Property to ſuch a Degree of Perfection, that the 


dained, that certain Inſects, like our Worms, ſhould 
reſemble thoſe Plants in this Particular, allowed them 
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VL It is certainly very ſingular, that the Circula- 
tion of the Blood, the Regularity of which appears 
ſo eſſential, yet in certain Inſects ſuffers conſiderable 
Changes. Such are thoſe which Malpighi has ob- n 
ſerved i in the Silk-worm. And I do not know if 
it is not as remarkable, that thoſe I am ſpeaking of, 
have never ſhewed me any of thoſe Variations, ar u 
whatever Time, or in whatever State I have yet = 
obſerved them, either whilſt intire, or when cut into 
ſeveral Pieces. I have conſtantly, in all theſe Caſes, 


Pieces which were ſcarcely half a Line in Length, or 
which, to ſpeak more properly, were only Granulz of 
Fleſh. 
Il was, by this, able to diſtinguiſh the anteriour End 


VII. Among thoſe Plants that may be raiſed from 
Slips and Cuttings, there arc ſome that ſeem to have 


leaſt Twig will become a complete Plant again. 
Hath the great Av THOR of Nature, when He or- 


the Power of being reproduced to the fame Degree? 
Or, which is the ſame thing, will this Reproduction 
take place in whatever Part the Worms are cut? 1 
have thought this worth inquiring into. In order 
to it, I cut off from one of theſe Worms both the 
Head and the Tail ; that is to ſay, I parted from 
each of its Extremities a Piece of the Length of 

"about 


vb 
+ 
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about a Line. Both Pieces periſhed in about Twenty- 
four Hours, the Tail firſt, and the Head after. As 
to the Body, it continued to move almoſt as if I had 
not made the Operation. I have even ſeen, what 
appeared to me extremely remarkable, that, a few 
Moments after, it thruſt itſelf into the Mud, making 
uſe of its anteriour Extremity, as of a Head, to bore: 
its Way through. I have repeated this Experiment 
with the ſame Succeſs : So that I-am confident I-may 
aſſert, that there are in the Body of theſe Worms at 
leaſt Two Points, where, if they are cut, the Repro- 
duction will not take Place. The one is about the 
Fifth or Sixth Ring from the Head; the other, at an 
equal Diſtance from the Extremity of the Tail. Is 
not, perhaps, the Condition of the great Artery in 
theſe Two Parts the Cauſe of it? This indeed ſeems 
to me probable; remembering, however, that what 
I. have juſt ſaid only relates to the Two Pieces de- 
tached from thoſe Extremities; for, as to the inter- 
mediate- Body, it not only continues to live, but it 
is even not long before it regains all that was taken 
from it. Where then does the Principle of Life 
reſide in ſuch Worms, as, after having their Heads 
cut off, ſtill ſhew not only the ſame Motions, but 
even the ſame Inclinations? Yet what is this Difh- 
culty, compared with many others, that at the ſame 
time preſent themſelves to our Mind? This wonder- 
ful Reproduction of Parts, is it only a natural Con- 
ſequence of the Laws of Motion? Or does it rather- 
depend on a Chain of minute Buds or Shoots, a fort” 
of little Embryos, already formed, and lodged where 
the Reproductions are to begin? Are thele Worms 
only mere Machines, or arc they like- more perfect 
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Animals, a fort of Compound, the Springs of whoſe | 
Motions are actuated by a kind of Soul? And, if | 
they have within themſelves ſuch a Principle, how 
can this Principle afterwards appear in every diſtin& 
Piece? Shall we grant, that there are in theſe Worms 
as many ſuch Souis as there are Pieces of the ſame 
capable of becoming complete Worms.? Shall we 
believe, with Malpighi, that theſe ſorts of Worms are 
all Heart and Brain, from one End to-the other? This 
may be; and yet we know but little the more for it. 
After all, we muſt content ourſelves with admiring 
the aſtoniſhing Works of the GREAT CREATOR, 
and fit down in Silence. 

VIII. The Nicety of the Senſe of Feeling i in Spiders 
has been much talked of; yet do not I know whe- 
ther our Worms may not, in this Particular alſo, 
ſhew ſomething ſtill more ſurpriſing. I have already 

obſerved, that upon bringing near them the End of 
2 Splinter, they begin to frisk about, almoſt before it 

reaches them: And I have ſince made other Experi- 
ments, which leave me in doubt, whether it is not 
rather to their Sight than to their quick Senſe of 

Feeling, that I ought to abſcribe what I obſerved in 

this reſpect. 1 have found, that, when the firſt Rays 
of the Sun came to fall upon the Veſſels of Water 

in which I kept thoſe Inſects, their Motions ſeemed 
preſently to become more lively. I have fancied, at 
leaſt, that I ſaw the ſame thing, when, after having 
put them into the Shade, I threw the Light of the 
Sun upon them from a Looking-glaſs, or when J 
obſerved them by Candle-light : But what ſeems leſs 
liable to Miſtake, is, that I have ſeen ſome of them 
creeping about in the Moon-ſhinc, that in the * 
cpt 
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L 481 ] ___ 
kept themſelyes conſtantly folded together. I would 
not, however, venture to determine any thing upon 
this, till I am better ſatisfied by new Experiments. 

IX. A Twig of Willow, Poplar, exc. planted in the 
Earth, takes Root there, 4 {ſoon becomes a Tree, 
the leaſt Twig of which will, in its Turn, become 
another. There is no End of this; and it is the ſame 
with our Worms. If we cut thoſe that have been 
produced by Section, and do not carry the Diviſion 
at once beyond Twelve or Fifteen Pieces, we ſhall 
not fail of having ſo many Animals. I have had 
Worms from the Fitteenths, and even the Twenty- 
fourths, of former Halves and Quarters; and J reckon, 
that in Two Years time I might, if I would, breed 
after this manner Forty or Fifty thouſand Worms 
from one ſingle one. 

x. But how do theſe Worms propagate? Are they 
Uiviparous or oviparous? I ſhall juſt mention an 
Obſervation that to me ſeemed ſingular : As Idivided 
one of theſe Worms into Eight Picces, I taw ſome 
earthy Matter ouſing out of one of the Pieces near 
the Head, in the midſt of which 1 perceived ſome- 
thing moving like a whitiſh Thread. I, at firſt, made 
no doubt but it was ſome Veſſel, or like Piece 
of the Body of the Inſet, which, not being quite. 
ſeparated from it, might ſtill draw from thence the 
Principle of its Motion : But, taking to my Aſſiſtancc 
a good Magnifying-glals, I was much ſurpriſed 
when I ſaw, that this ſuppoſed Veſſel was a ſmall 
Worm, and exactly of the Figure of that, in the 
body of which it had before been incloſed. I 
'mmediate]y reſolved to bring it up; and, to this 
End ler it apart in a ſmall Vellel filled with Water, 

gun oY into 
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into which 1 put alſo a little Earth. It was not 


long before I was ſenſible, from the Quickneſs with 
which it thruſt itſelf into it, that I had fatisfied its 


Wants: However, from time to time, it came out 


again, and ſwam about. I could not but admire the 
Livelineſs of all its Motions; and it was much like 


one of thoſe little Eels, which, by the Micro- 


ſcope, are diſcovered in Vinegar. I watched it thus 


above Six Weeks, when, by an unforeſeen. Acci- 
dent, I loſt it: I was, however, already, in part, in- 
formed of what I hoped to learn; I mean, whe- 


ther this Worm, which I had brought into the 


World by a fort of Cæſarean Operation, would 


not only continue to live, but would alſo acquire a 

greater Length; and this I had ſeen happen; for 
the Worm, which at firſt was hardly a Line in 
Length, was above as long again, when I had the 
Accident of loſing it. It ſeems therefore natural to 


think, that if it had lived longer, it would have been 


and exactly like themſelves. 


the Body, fo that for a Space, which to the Mi- 
croſcope appeared of about Two Lines, the Whole 
was ſo tranſparent, that nothing could be diſtin- 

— — = euiſhed ; 


, 


a Worm exactly like that it came from. And I have 
looked upon this as the more probable, becauſe 
Thirds of thoſe Worms have alſo produced others 


I have examined ſome of theſe. little Worms with 
the Microſcope, and obſerved Two Particularities 
in them, which I have thought worth Notice: 1/7, 
Long Hairs placed on the Sides of the Body, Two at 
each Joining of the Rings. 240%, That the Chanel 
of the Iateſtines, the great Artery, & c. appeared 
interrupted for about Two-thirds of the Length of 


mh 2 — 


L 453 J 
gulſhed; whereas every- where elſe, except about the 
Five or Six Firſt Rings, the Parts in Queftion were 
plainly viſible: And eſpecially the Stomach,by reaſon of 


the earthy Subſtance it was filled with. I have Reaſon 


to think, that theſe ſmall Worms, obſerved again 


with freſh Attention, will ſhew me ſtill ſomething 


new, in their internal Parts. I divided one on the 


28th of March, in the Place where I have faid 
that the Viſcera appeared interrupted. 
the Two Pieces buried themſelves in the Mud; and 
on the Firſt of April, being both applied to the Mi- 
croſcope, the Latter was found to have already got 
a Head as well-formed as that of the other Piece, 
and which had already begun to perform its natural 


Office of giving Admittance to the Food. It 5 


remarkable, that Worms ſo tender, and ſo ſmall, 
through the Operation ſo well, and complete 14 


ſelves ſo ſpeedily even in cold Weather. This confirms 
what I ſhall obſerye below, that the more ſlender 
theſe Inſects are, the ſooner they complete them- 


ſelves. 
This unexpected Obſervation ſet me upon examin- 
ing more carefully the internal Parts of theſe Worms. 


both Sides of the great Artery, ſmall Worms like thoſe 


I have ſpoken of above: I faw them move different 


Ways, extend themſelves, and wriggle about. But, 
having had recourſe to the Microſcope, I began to 


doubt whether that I had before ſeen was really 


what it ſeemed to be. It then appeared, that what 


I had taken for Worms, were rather the Branches 


of thoſe Vellels, accompanying the great Artery, 
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With the Help of a good Magnifying-glaſs, I thought 
1 diftinguiſhed, in the Inſide of one of the biggeſt on 
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and participating of the Motions of the Hole 


and Diaſtole of that Veſſel. Nevertheleſs, having 


again reſumed ſeveral times theſe Trials, I have again 


been perſuaded, I ſaw the ſame Appearances of ſmall 
living Worms; which makes me (till uncertain of the 
Truth of this Particular, and unable to determine what 
I ought to think. 

XI. We cannot enough admire nor acknowledge 
the wiſe Conduct of Nature, in the Multiplication 


of the Species of Animals and Vegetables; forat- 


much as we ſce, that thoſe which are "moſt uſeful to 
us, commonly multiply, either in a greater Propor- 
tion, or may be raiſed with greater Eaſe. Bur what 
End could that Wiſdom, which does nothing in vain, 


have propoſed to itſelf, in granting to ſuch Inſects as 
theſe a Property and Prerogative, which Animals, 


far more excellent in our Judgment, ſeem no ways 
intitled to? It is even certain, that theſe Inſeas 


naturally make uſe of this Power; and it is really 
true, that the ſame Wonders I have ſeen operated 
in my Glaſſes, are alſo performed every Day in the 
Brooks where they live. 1 have there met with 
Worms, ſome of which had yet no Heads, and others 


that only began to recover them. But, which is more, 
T have found ſome in the ſame Sie as thoſe which 
had loſt both their Heads and their Tails, or which 


had been divided into more than Two Pieces; and 


all theſe have afterwards fully completed them- 
ſelves under my Eyes. Can this therefore be 2 


natural way of multiplying with theſe InſeQs? Is it 
neceſſary, that, in order to bring forth new Worms, 
their Body ſhould be divided and broke to Pieces! 
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Or thoſe which I have found divided, were they fo only 
by any Accident? I could hardly have hoped, that my 
Obſervations would have furniſhed me with Anſwers 
ro theſe or the like Queſtions : But Worms of this 
ſort, which I kept intire, having divided themfclves of 
their own Accord, have made: me think, that this 
Accident ſometimes proceeds from their having thruſt 
themſelves too far into the Earth, or from that Earth's 
being of too hard and reſiſting a Nature. It may there- 
fore ſeem the more fit, that theſe Iaſects, whoſe Bodies 
are very tender, and liable to be ſeparated, ſhould repro- 
_ duce what they loſt in the manner I have been ſpeax- 
ing of. I have farther obſerved, that they are ſub- 
ject alſo to a ſort of Diſtemper, analogous to the 
Gangrene, that ſometimes rots off conſiderable Patts 
of their Body ; which, however, they recover aftcr- 
wards, like thoſe others which. haye had the lame 
Parts cut away. 
XII. Another ſort of Worm, upon which I have 8 
begun to make Trials, is alſo found i in the Water. Ir 
differs particularly from that I have been ſpeaking 
of, in that it is conſiderably thicker. I have di- 
vided ſome of theſe in the Summer Scaſon into Two, 
Three, and Four Pieces. Some have recovered the 
Head and the Tail; but that only after the Space of 
Twenty Days, during which they always lay like 
dead. They lived above a Month after, ina State very 
little different, as to outward Appearance; and after- 
wards periſhed, without making any farther Progreſs. 
The conſiderable Difference between the Times in 
which the Pieces of theſe laſt Worms complete them- 
ſelves, and thoſe employed by the former, with the 
greater Difficulty in their Succeſs, do they not chiefly 


pro- 


— | 
-proceed from their Thickneſs? And is it not poſſibly 
a Rule, that the ſlenderer Worms of this Claſs are, 
the ſooner the Pieces Ar from them will 
reſume what is wanting? I ſhould incline to think 
it is ſo. 
XIII. But if the Water has its Inſects, thus pro- 
duced from Cuttings, the Earth is not abſolutely 
without them. It alſo contains ſome perhaps yet 
more deſerving our Admiration, than all that haye 
-hitherto been obſerved in this Kind. Thoſe J mean, 
are Worms not to be ſought for from Japan or China; 
but Inſects to be met with every-where, and which, 
inthe Eye of the Vulgar, appear the moſt contempti- 
ble. In ſhort, they are only the common Earth- worms. 
When ] began theſe Inquiries, I judged theſe Worms 
more proper than any others to be put to the Trial. 
Two things perſuaded me to it: 1/7, Their enormous 
Size, in compariſon of thoſe I had begun to work 
upon: And, 24ly, The Manner in which they pro- 
Pagate. Every body now knows that theſe Worms 
are Hermaphrodites, but not ſuch as I have ſhewn 
the Pucerons to be: That is to ſay, that an Earth- 
worm, though it is of both Sexes, cannot ingender 
without the Concurrence of its like. I have there- 
fore divided ſome of theſe into Two, and others into 
Four Pieces; and ſome of them, at the End of about 
Three Months, which they have paſſed in a ſort of 
Lethargy, did then proceed to reſume both Heads and 
Tails. The Reproduction of the Anus is no long 
Work, a few Days are ſufficient for it; but it is 
otherwiſe with the Head; that does not ſeem to 
perform its Functions in the Pieces of divided 


Worms, till about Seven Months after the . 
o. 
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Now what further excites my Curioſity, is, to 
know, whether they will copulate ; if they do, the 
Wonder will be at its higheſt Pitch. As for what 
remains, I have made a Remark, not to be here paſſed 
over, both upon Earth-worms and Watcy-inſeas; 
which is, that the poſteriour Parts always appear to 
ſuffer more in the Operation than the anteriour. 
We fee the former immediately giving itſelf, as it: 
were, convulſive Motions, whilſt the latter, almoſt 
conſtantly, moves about as uſual.. 
XIV. I have alſo made Experiments, but without 
Succeſs, on ſome ſorts of terreſtrial Millepedes ; like- 
wiſe on ſeveral of thoſe kinds of Worms which me- 
tamorphoſe themſelves into Tipulæ, or Water ſpiders; 1 
but no one of them has ſucceeded. 
Theſe are the Obſervations I. have begun to make 
upon ſo intereſting a Subject. If they are compared 
with what ſtill remain to be made, they muſt appear 
extremely imperfect; and I myſelf look upon them 
as no other than a rough Sketch of what others may 
poſſibly do hereafter. 


Charles Bonnet; 
Geneva, March. _ Correſpondent of the Royal 
* 1709-8. an. of Sciences at Paris. 


P. F. 1 ſhould be unpardonable, if I did not en- 
deavour to do all the Juſtice to Mr. Trembley's 
| Obſervations that is due to them. He has excel- 

lently proved, that the aquatic Production, which he 
wrote to me about, is a true Animal, and of the. 
Species of the Polypus, which, beſides the ſurpriſing. 
Property of reproducing its Parts, has alſo 0 
4 O1¹˙ 
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of multiplying itſelf by Sprigs or Suckers. Nothing 
can exceed the Sagacity with which he has conducted 
thoſe Experiments that have led him into the Know. 
ledge of things ſo very wonderful and ſurpriſing, that 
they may truly be ſaid to exceed all that Natural 
8 had yet afforded of this Sort. 


— » 
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III. An Aron # i an extraordinary Caſe of 
the Bones of a Woman growing ſoft and 
flexible, communicated to the ROYAL So- 
CLETY ly Mr. Sylvanus Bevan, F. R. S. 


Read day 5. HE Wife of one B. S. in the Vear 
1743- 1738. was taken with a Diabetes, 
with the uſual Symptoms, vis. A frequent and copious 
Diſcharge by Urine, a-gradual Waſting of the Body, a 
_ hectic Fever, with a quick low Pulſe, Thirſt, great 

Pains in her Shoulders, Back, and Limbs, and Loſs ot 10 
Appetite. She continued in this manner Two Vears, th 
(notwithſtanding the Uſe of Medicines generally pre- MI | 

lcribed in ſuch Caſes) much emaciated; at which MI 6 
time ſhe was attacked with an Intermittent, which Jef 
ſoon left her; after which the Diabetes gradually Ur 
decreaſed, ſo that in ſome few Months ſhe was intirely MI & | 
free from that Diſorder, but the Pains in her Limbs " 
ſtill continued. She recovered her Appetite very thi, 
well, breathed free and eaſy, and her Hectic very dew 
much leſſened, though ſhe had ſome Appearance of 
it at times. 

About Eighteen Months ago, ſhe had ſuch a Weak- 2 


neſs and Pains in her Limbs, that it confined her to 57 
”: ml 7 
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her Bed altogether; and in a few Months hes Bones 
in her Legs and Arms felt ſomewhat ſoft to the 


Touch, and were ſo pliable, that they were bent into 


a Curve; but, for ſeveral Months before her Death, 
they were as limber as a Rag, and would bend any 
way, With leſs Difficulty than the muſcular Parts of a 


healthy Perſon's Leg, without the — of the 
Bones. 


The 12th of April 1742. after a long and tedious 


Illneſs, ſhe died, near the Age of Forty: And, having 
the Conſent of her Friends, I had the Curioſity to 


examine more particularly into the ſeveral Matters 


before- mentioned. Upon raiſing the Cutis, 1 found 
the Membrana Adipoſa much thicker than! expected 


in a Perſon ſo much emaciated: The Sternum and 
Ribs, with their Cartilages, were very ſoft; and all 


the cartilaginous Parts of the Ribs, at their Articu- 


lations, from the C/avicle downwards, were doubled 
over one another on the Left Side, about an Inch, 


in this Form . only flatter. Upon raiſing 


the Sternum, I found the Lungs adhered very cloſe 
to the Ribs, for Four or Five Inches on each Side; 
bur were more looſe and flaccid than uſual, and much 
leſs in Size: Her Heart was of the common Bigneſs. 
Upon viewing her Liver, I found it at leaſt a Third 
Part bigger than common; and her Spleen was about 
an Inch and a half in the longeſt Part, and a Quarter 
| thick: The Inteſtines were very much inflated. | 
She had Appearances of ſeveral Anchyloſſes's 
formed in the ſmall Joints, ig. carpal and meta- 
carpal Bones; but, upon laying them open, I found 
them only like a thin Shell : The cartilaginous Epi- 
Yhrſes of the Bones were intirely diflolyed, and 
8 4 E- no 
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no Parts of the Heads of the Bones remaining, but an 
Outſide, not thicker than an Egg-ſhell. 
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Upon making Inciſions in her Legs and Arms, 


Five or Six Inches long, I found the outer Laminæ 
of the Bones ſoft, and become perfectly membranous, 
about the Thickneſs of the Peritoneum, containing 
(inſtead of a bony Subſtance) a Fluid of the Conſiſtence 
of Honey, when it is thick, of a reddiſh Colour, not 


at all diſagreeable to the Smell: There was no Ap- 
pearance of any Bones in her Leg and Arms, except 


near the Joints, which were in part diflolved, and 
what remained were very ſoft, and full of Holes, like 
a Honey-comb: Alſo the Bones of the Head would 


caſily give way to the Preſſure of the Finger. 


It is remarkable, that thoſe Parts of the Bones that 


are the moſt compact and hard, were firſt diſſolved, 


while their Heads, which are more ſpongy and ſoft, 


had not ſo intirely loſt their Subſtance. 


When ſhe was in Health, ſhe was Five Feet high, 


as I am informed by her Husband: I meaſured her 
after her Death, and ſhe was but Three Feet Seven 


Inches in Length, though all her Limbs were ſtretched. 
out ſtrait, which is Seventeen Inches ſhorter than ſhe 
Was in her Health : The Bones, which ſerve as Leycrs 

forthe Muſcles to act upon, being diſfolved, theſe had 
nothing to keep them extended in their uſual Poſition. 
"The Perſon was under the Care of Dr. Cadwal- 


lader of Penſil Fuania. 
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of Two Letters from Dr. John 


IV. Extrafts 0 
Lining, Phyſſician at Charles- Town in South 
Carolina, to James Jurin, M. D. F. R. S. 
giving an Account of Statical Experiments 
made ſeveral times in a Day upon himſelf, 
for one whole Year, accompanied with Me- 
 teorological Obſervations ; to auhich are ſub- 

joined Six General Tables, deduced from the 
"wich Year's Coe. 


. South. Carolina, Charles- 
STR, Ton, Jan. 22. 1747. 
Read May 19. HAT candid and generous Prin- 
1743. ciple which fo univerſally poſſeſſes 
the Breaſts of all true Friends to phyſical Literature, 
diſpoſing them to give Aſſiſtance and Advice, even 
to ſuch of the 7/[;terat; who ſhew a Diſpoſition of 
Inquiry after Truth; and that eminent Character you 
ſo juſtly bear in the Learned World; were ſufficient 
Arguments with me, to lay before you, as a Spe- 
cimen, one of my Meteoro-Statical Tables: The 
Favour of your Opinion of the Method I have obſerved, 
will be moſt acceptable. 

I began theſe Experiments the Firſt of laſt March, 5 
and have continued them ever ſince, with the Loſs 
only of a few Days; and propoſe to continue them 
till the Year is finiſhed, afterwards ſhall make them 
a few Days in every Month, and as Conſtantly as 
poſlible in epidemic Scaſons. 


81 1 2 ; What 
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What firſt induced me to enter upon this Courſe, 
was, that I might experimentally diſcover the In- 
fluences of our "different Seaſons upon the Human 
Body ; by which I might arrive at ſome more certain 
Knowledge of the Cauſes of our epidemic Diſeaſes, 
which as regularly return at their ſtated Seaſons, as a 

good Clock ſtrikes Twelve when the Sun is in the 

Meridian ; and therefore muſt proceed from ſome 
general Cauſe operating uniformly in the returning 
different Seaſons. 

Keil, indeed, has obliged the World with his Fa. 
tical Experiments, but theſe: his extenſive Practice 
made leis perfect than he could have wiſhed, having 
many deficient Days, and he ſeldom gives the diurnal 

Perfpiration.. Had theſe been carried or with all the 

Conſtancy poſſible, they could not have fo clearly 

* demonſtrated the Changes made in the Animal Oeco- 

nomy, in the ſeyeral Seaſons, as would a Courſe of 
ſuch Experiments made in our Clime, where thoſe 
Influences are in a much more eminent Degree; and 
where the Excurſions from Heat to Cold are very 
conſiderable, and often ſudden, I having ſeen 30 
Degrees Difference in 24 Hours by Fahrenheit's 
Thermometer. - 
Sanctorius, it is true, lived in a warm Climate, and 
has deduced many uſeful Aphoriſms from his Expe- 
riments; but then he has not left us the Experiments 
themſelves: Hence we are not only deprived of the 

Authorities from whence he deduced his Aphoriſms, 
but likewiſe of a long-continued Series of Experi- 
ments; from whence the Changes induced upon the 


human Frame, in the different Seaſons, might have 
experimentally een. 
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From the Hiſtories of the Air and epidemic DiC. 
eaſes, we learn what Conſtitutions of the Air are 
productive of certain Diſeaſes: Were we, however, 
once furniſhed with a Courſe of Statical Experiments 
of one whole Year, together with the Hiſtory of the 
Weather, we, probably, m might have more diſtinct 


knowing experimentally the Changes produced in our 


in certain Periods of the Vear. 


To theſe Tables I likewiſe would have added an 
Analyſis of a little of my own Blood and Urine, in 


every Month, with the Blood's Coheſion, could I 


have got the Inſtruments: But that I. propoſe after- 


wards to do, if I can get the ſame Kind which Dr. 


Langriſb analyſed the Blood, &c. with, and an In- 
ſtrument exactly the ſame with his, for meaſuring the 


Blood's Coheſion. 
The Method I have obſerved i in the Tables is this: 


I weigh myſelf twice every Day, once in the Morn- 
ing immediately after I riſe, and again before I go to 
Bed at Night. As in July 1. my Weight at 6 T 4. m. 


Was lib. 165. 13. o. at 10 in the Night was 167. 5. « Cc. 


Twelve Ounces was the Quantity of Urine excreted 


from 6+ in the Morning, to 104 that Night: And 


* Ounces was the Urine from 10 p. m. of the Firſt 
Day, to 75 in the Morning of the Second Day. The 


Figures placed ! in the next Column, directly oppoſite 
to theſe Quantities of Urine, expreſs the Quantity 
perſpired in the ſame Space of Time; e.g. 68 Ounces 
and 3 Drachms was perſpired bet wixt 65 4. m. and 


10 P. m. in the Firſt Day, and 23 4 1 Ounces the Quan- 
tity 


Views of the Natute of the Diſeaſes themſelves, by 


Conſtitutions, diſpoſing us to ſuch and ſuch Diſeaſes, 
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tity perſpired from 10+ p. m. of the Firſt Day, to tot 
4.94. in the Second Day. 


The Number of Pulſes I take in the Morning, and 
immediately before I go to Bed at Night. 

In the Column titled Excret. Alu. the Quantity 
is in Ounces and Drachms. When the Figures are 
placed in the upper Part of the Column, that Excre- 


tion was in the Morning; when in the middle or 


lower Part of the Column, then it was in the Middle 


of the Day, or in the Night before Bed-time. Where 
1, 2, or 3, occur in a Column, they expreſs the Num- 


ber of Stools that Day, a as in July 6. there were 3 


Stools. 8 


The Figures placed in al the reſt of the Columns, 


are in Ounces and Decimals: The Calculations i 
made with a Two Foot ſliding Gunter s Scale. 


In the Column Urina 24 horarum, you have the 
Urine of 24 Hours calculated each Day; becauſe, as I 
do not always weigh at one Hour in the Morning, 


the Space of Time betwixt Two Morning Weighings 
muſt be unequal; whence the Difference betwixt the 
Quantities of each Day does not appear; as from July 


I. 64 4. m. to July 2d 75 4.m. is 25 Hours, and 
the Quantity of Urine in that Time amounts to 21+ 
Ounces, which, calculated to 24 Hours, is 20.62 


— Ounces. In the ſame Manner have 1 calculated the 
Perſpiration of 24 Hours. 


In the Column Crina Diurna 6 1 is the 
mean Quantity of Six Hours diurnal Urine calculated; 
s Fuly 1. from 6% 4. m. to 10 p.m. being 16 
Hobs the Quantity of Urine in that Time is 12 


Ounces ; which, calculated to Six Hours, (upon Suppo- 
ſition 
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ſition that the Urine was equally ſecreted in all theſe 
Hours, which we know never can be) amounts to 
4.50 Ounces. 

In the fame Manner have I calculated the Nocturnal 
Urine of Six Hours, and the Diurnal and Nocturnal 


Perſpiration of Six Hours; which ſerves very well in 


the following Columns, to ſhew their Differences, 
where they are compared together. For the Space 


of Time in which the Diurnal Urine and Perſpira- 
tion are excreted, is much greater than that in which 
the Nocturnal Urine and Perſpiration are excreted; 


whence, without comparing them together, by taking 


their Means in equal Spaces of Time, their Difference 


would not appear, as it now does in theſe Tables at 
firſt In ſpection. 


In the Column 7; Nine. quatuor Horarum Excreta, 
Quantity excreted in 24 Hours, which 
is found out by adding together the Stools, and the 
Urine and Perſpiration of 24 Hours by Calculation; 
whence the exact Quantity retained, or è contra, in 


is the whole 


every 24 Hours, ** in the ſucceeding Two Co- 
lumns. 

By theſe tedious Calculations I have endeavoured, 
as much as poſlible, to prepare the Tables for Uſe, 
that juſt Deduai 
them. 


In the Columns Ciborum Quantit. &. Potulen- 


forum Quantit. the Quantities are .in Ounces and 


Drachms. The Weights I have ufed are 60 grs = 
I Drachm, 8 Drachms = = I Ounce, 16 Ounces = 


one Pound. . 
The Cloaths in which 1 dreſs before 1 weigh 


my ſelf are taken care of, ſo that their Weight tall 
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vary as little as poſſible in the different Changes of 
the Air's Humidity. 

In the Summer, as Opportunity ſeryed, I weighed 
myſelf every Hour, Second or Third Hour, through 
the Day, to inveſtigate the Difference of the Urine 
and Perſpiration, in different Hours of the Day, 
under different Circumſtances; One Table of which 
I now ſend you, in which the Urine and Perſpiration 
are likewiſe in Ounces and Drachms, and is to be 
read together with the Account of the Quantity of 
Meat, Drink, and Exerciſe uſed; e. g. „ 
July 3d, betwixt 114 and 125, Idrank 20 Ounces 
of Punch, uſed no Exerciſe, was not expoſed to the 
Wind, and was cloathed in a Holland Jacket un- 
buttoned: Made in that 14 Hour, One Ounce of 
flammeous Urine, and ſweated ſo exceſſively, the 
Heat of the Air I fat in being 87, that both my Shirt 
and Jacket being wet with Sweat, was obliged to 
ſhift: Whence, though the Perſpiration was, no 
doubt, greatly diminiſhed by the Coldneſs of the 
wet Cloaths, towards the End of the 15 Hour, yet 

I perſpired betwixt 114 and 122, 143 Ounces. — 
Having ſhifted, and being cloathed in a Holland 
| Jacket and Chince Gown, was expoſed, betwixt 121 
and 24, to the Third Degree of the Wind's Force; 
eat 10$ Ounces of roaſted Lamb, Bread and Shallots, 
drank 40 Ounces of Punch, and uſed no Exerciſe; 
in theſe Two Hours made 3 $ Ounces of Urine, and, 
being expoſed to the Wind, perſpired only 12 Ounces, 
though 1 ſweated a little all the Time, and though 
the natural Heat of the Air was the ſame as in the 
former Experiment.—The ſame Day again, betwixt 
24 and 574, p. n. my Cloathing being the ſame, and 


uſing 
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uſing no Exerciſe, I drank betwixt 23 and 25 Ounces 
more of Punch; and the Air being cooled by the 
Clouds overſpreading the Heavens, the Quantity of 
Urine was greatly increaſed, amounting in theſe 2+ 
Hours to 28 5 Ounces; but the Perſpiration was ſo 
much diminiſhed, that the Quantity of humid Par- 
_ ticles attracted by my Skin exceeded the Quantity 
perſpired in theſe 25 Hours by 8y Ounces. Two 
more Inſtances of this Attraction you have in the 
ſame Table; and, no doubt, it often occurs in the 
Summer, and might be diſcovered by any who can 
conveniently weigh themſelves every Second or 
Third Hour of the Day. Here there was no Waſte 
of the Fluids, the prediſponent Cauſe, according to 
Keil, of ſuch Attraction, but Reaſon to ſuſpect the 
contrary, by drinking ſo plentifully of Punch. 
The Punch, or Diapente, as I have improperly 
called it, is made thus: Take Water 2 Pounds, Sugar 
14 Ounce, recent Juice of Limes 2 Ounces, Rum 
34 Ounces. M. This is the Punch we commonly 
drink in the Summer; but that which we drink in 
the Fall and Winter is richer, having more Suggar 
and Rum, and leſs of the Acid. It is a * 2 
ſubacid, cooling and exhilarating Drink; and proves 
nun excellent Diaphoretic in warm Weather, and a 
good Diuretic in cold Weather. 
The Barometer is a common portable one; the 
Diameter of its Bore is about 4 + of an Inch. 
The Thermometer is Fahrenheits; the other 
Thermometer is made by Thomas Heath, in London : 
and is divided into 90 equal Parts; 65 is the freezing 
Point, and 49 temperate : I ſuſpect it to be the ſame 
with Hauksby s, and have called it ſo in the Tables. 
| + The 
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The Hygroſcope is a Whip-cord, prepared after 
the ſame Manner as that of the SocittTY's in Edin- 
burgh ; the Difference betwixt its greateſt and Icaſt 
Length, by their Manner of Preparation, I found to 
be Five Inches; for which 1 made an Index Five 
Inches long, and divided it into 100 equal Parts, the 
Firſt of which is the Hygroſcope's greateſt Length. 
Theſe Inſtruments are conveniently placed on the 
Outſide of a N. E. Window, in a large ſquare Box, 
about 3 Feet broad, 6 Feet high, and 11 Feet deep; 
which is ſo conſtructed, that neither the Sun nor 
Rain can have Acceſs to the Inſtruments, and is at 
the ſame time ſufficiently perflated to ſhew the Tem- 
- perature of the Air, having a great Number of large 
Holes, regularly placed, and paſſing obliquely up- 
Wards, in both Sides, and in the Front, with Weather- 
boards placed over each Range of Holes, ſo as to 
hang over them obliquely: downwards; ; and has like- 
wiſe a large Window in the Front, which is open 
from Morning to Bed-time: The Shutters of the 
Window are in many Places perforated obliquely 
upwards, that the Air may have a free Circulation 
through the Box, when the Window is ſhut at Night. 
In the Column Cæli Facies, IJ have only taken 
Notice of the Sky's Appearance from the Zenith to 
within about 30 Degrees of the Horizon. 
N. Nubes. Small Rain. 2. Thunder. 
Ob. Opaces. Greater Rain. And 
O. Obductum. Very great Rain. 
T. Tenues. : . 
The Characters for Rain expreſs the Time in which 
it rained, according as they are placed in the Column. 


When in the upper Part, it rained in the — 
0 


49 
In the middle, Rain about the Middle of the Day: 
In the under Part, Rain in the Evening, or Night 
before Bed-time; and when placed upon the Lines 
which divides the Days, then it rained in the Night. 

I have obſerved the ſame Rule with the Character 
of Thunder, in placing the upper Part of it à ( 

in the ſame manner as of the Character of Rain; and 
likewiſe have placed it in that Direction, by which 
the Point of the Compaſs where the Thunder began, 
may be known, the Part (4) pointing to the Place 
where the Thunder began, ſuppoſing the Points of 
the Compaſs to lie in the ſame manner in the Tables 
as in Maps. The numerical Figures placed upon its 
Left-hand, expreſs the Degree, "Violence, or Conti- 
nuance of the Thunder, 4 "being the greateſt. 

Of the Wind's Force, I am obliged to judge by my 
Senſes. Four Degrees of it being inſufficient in ſuch 
Experiments, I have made Eight. For a ſmall In- 
creaſe of the Wind's Force has a conſiderable Influ- 
ence in ſweeping away the Heat of our Cloaths ; and, 
thereby cooling the Skin, diminiſhes Perſpiration. 
The Depth of the Rain is in Inches and Decimals. 

I make Three Obſetvations, by theſe Inſtruments, 

of the Weather every Day, viz. in the Morning, and 
at Bed-time, at the ſame Hours in which [ weigh 
myſelf, and the other at Three p. n. 

Cubiculi Calor is the Heat of the Room where I 
fleep or fit, by Fahrenheit's Thermometer; have 
mentioned in the Obſervationes Miſcell. when I was 
expoſed, in it, to the Wind. 

Thus have I now ſpent near One Year, with no 
ſmall! Labour, Confinement, and Expence in the 


Loſs of Practice, in making theſe Experiments and 
I tt 2 Cal- 
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Calculations; and if they will be of any Service to Na 
Mankind, of which you are the moſt proper Judge, thi 
ſhall then obtain all I had in View, in eatering upon 1 
the Courſe. I am, — hay 
T1 hay 
Tour much obliged, 15 
and very humble Servant, Ger 
DL OY Bonny” duc 
John Lining. . the 
cret 
0  South-Carolina, Charles pry 
- .- Ws _ 00 NE 03 1096: 8 
| Read May ig. NIE AR Three Months ago, I ſent you 
1 One Table of my Statical Experi- 


ments, as a Specimen, praying your Opinion of the 
Method, and if they promiſed any Helps towards the 
Advancement of the Medical Art. I will not take 
up your Time, in giving you the Reaſons which firſt 
induced me to undertake a Courſe of ſuch trouble- 


ſome Experiments for One whole Year, which J have 

now finiſhed: However, I preſume, that a Courſe of too 1 
ſuch Experiments, made in a Clime where the Excur- . to in 
ſions from Heat and Cold, in the different Seaſons, Sener 
are very great, and the Tranſitions often ſurpriſingly Woul 


ſudden, theſe Experiments, I ſay, made almoſt 
cvery Day through the Year, wherein the Day's 
Urine and Perſpiration are diſtinguiſhed from the 
Night's, may be of ſome Uſe in illuſtrating the Na- 
ture and prediſponent Cauſes of Epidemic Diſeaſes, 
which ſo regularly return at ſtated Seaſons; and 
eſpecially as nothing, I know of, is extant of that 
Na- 
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Nature, ſo complete as 1 have endeayoured : But of 
this, Sir, you are the beſt Judge. 

L.eſt the Tables I ſent you before, ſhould be loſt, I 
have again preſumed to trouble you with this; and 
have ſent One Table more of the Experiments, being 
the remaining Part of July, and likewiſe Six General 
Tables deduced from the whole Year's Courſe; theſe 
General Tables containing ſo many Corollaries de- 
duced from the Whole, and exhibiting, at one View, 
the Changes made in the ſenſible and inſenſible Ex- 
cretions through the whole Year, you may commu- 
nicate to the Royar Society. All the Means in 
thele Tables are calculated after your Method. Iam, 

SIR, 


Tour very humble 5 er vant, 


John Lining. 


N. B. The Table for July would have * up 
too much Room here: I therefore thought it better 
to inſert only the general Tables, in order to give a 
general Idea of the whole Year's Obſervations, which 
would make a ſmall Volume by themſelves. C. M. 
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TABULA Prima 

Exhibet Ciborum & Potulentorum quantitatem 
uncialem & denariam, itemque Excretorum quorumyis 
ſummam in diebus omni menſe memoratis, in quibus 
Statica feci Experimenta; unde Incrementum & Dimi- 
nutio ponderis humani per totum annum abunde 


—ů — — 


patet. 
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Conficiend. | Cibus. Potus. Urina Perf Alvin. | Excreta. 
Dies. 1 RI - Major.| Minora. | 
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Quantitates mediæ & Urinæ & Perſpirationis tum 
diurnæ tum noctutnæ, quæ quovis anni menſe in pari- 
bus temporibus ſecernebantur, carumque ad ſe in- 
Vieem monſtrantur rationes. 
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QU Af 
alem 


A prima deducta, Ingeſtorum ac Excretorum ſingulis menſihus u ulis 
libet menſe 30 diebus, eademque Ingeſtorum & Excretorum dich Vtior 
tionem quam ſingula Excreta habent ad Ingeſta, Urinaque ad Pu emetri 
Annum inter ſe invicem habent, cauſa pateat apertius, ſtationes I iclunt 
Min. & Mediæ, cum Aquæ pluviæ altitudine unciali & dena 
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im & denariam Quantitatem complectitur; poſitis in quo- 
niulcis ratione, ac ubi facta fuerint Experimenta: Tum propor- 
pirtionem : Deinde ut rationem diverſarum, quas hzc per totum 
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Barometri 


| Max. | Min. 
1130. 40[29. 60 


Therm. Fahren. | 
Altitude. | 


f Altitudo. 


H ygroſcop. 
Altitudo. 
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Medium pondus Matutinum eſt ad totam Ingeſto. 


rum unius anni Quantitatem ut 1 ad 15.97; & ad 
totum Ingeſtorum unius menſis ut 1 ad 1. 34. 
5 3 5 
Jan. 19. . 177 :00:4 Maximum“ Pondus Ma- 
Oct. 1. . «. 159: 13:6 Minimum ftutinum. 
I7 : 02: 6 Differentia quidem ma- 
gna inter pondus Au- 
tumnale & Hyemale ! 
168 :07: 1 Medium pondus Matu- 
tinum. 


"ROY 0. 
Perſpiratio totius Anni ſunt ad 3 


Excreta Alvina O Ingeſta ut tad 0 13. 
| Perſpiratio totius Anni ſe habet ad Urinam ut 1 ad 
1. 06. 


Urinæ 


EExcretiones Alvinæ totius Anni ſe habent ad Uri- 
nam & Perſpirationem ſimul ſumpras ut 1 ad 28. * 


& ad totum Ciborum totius Anni ut 1 ad 6. 24. 


Perſpiratio minima Hy emalis per 30 Dies eſt ad 


Perſpir. Max. Æſtivam eodem tempore ut 1 ad 2. 06. 


 Maximam Hyemalem, codem tempore ut 1 ad 2. 03. 


V. Par: 


„ 222K we 


Vrina Minima Æſtiva per 30 Dies ſe habet ad Urinam 
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V. Part of a Letter from his Grace the Duke 
of Richmond, Lennox and Aubigne, F. R. S. 

to M. Folk es, Eſq; Pr. R. S. 
Utrecht, T, ueſday, f Mey . 1743, 


Read June O U will not "a Hy to 
Dy Ov” receive from me ſome further 
Account of the Yolypus; and I muſt tell you 
what I have ſeen in Mr. Trembley's Study at Sorg- 
vliet. He has there at leaſt a Dozen large Glaſſes 
of about a Foot high, each holding a Gallon or 
Six Quarts of Water, all which are well ſtocked 
with thoſe Inſects, and he muſt there have many 
Hundreds of them. They are, in general, conſi- 
derably larger than any I had before ſeen; and as 
I was firſt with him on a Tueſday, and made him 
a ſecond Viſit on the Sunday following, I had the 
Opportunity of ſeeing the prodigious Increaſe they 

had made in thoſe Five Days. Several fingle ones 
that I had left, had in that time put out Five or Six 
young Ones apiece; and thoſe I had ſeen him per- 
form Operations upon, were not only recovered, 

but had moſt of them produced young ones alſo. I 
ſaw him ſplit the Head of one about Two o'Clock in 
the Afternoon on Taeſday, and, at about Seven the 
ſame Evening, each Head eat a ſmall Worm. I faw 
him ſplit another from the Head to the Tail, and 
each of thoſe Parts alſo eat Part of a Worm before 
Night. Another Operation I ſaw him make, which 


I had not before heard of, which was that by putting 
+ 


54 
one of the Points of a very ſmall Pair of ſharp 
Sciffars into the Mouth of a Polypus, and forcing it 
out at the very End of the Tail, he then laid it quite 
open like a Pigeon, or a Barbacute Pig to be 


broiled; yet, in about Five Hours, I ſaw the ſame 


Polypus with the Parts ſo reunited again, that I 
could not perceive any thing had been done to it; 


and it then eat a large Worm bigger than itſelf. He 


then ſhewed me another odd Particular, which was 


one Polypus that had fairly Two Heads without any 


Tail; that is, with a Head at each End, as you will ſee in 


the Firſt Figure annexed (ſee p. 513.). This was an 


accidental Production, and the Manner it came about 
was as follows: Two young ones grew, as from one 
Root, out of an old Polypus, as in the Second 


Figure: They both dropt off together, and their Tails | 


not being ſeparated, they appeared as in the Firſt 
Figure; but, when I ſaw them, more like the Third, 


with ſeveral young ones putting out from their Sides. 


Mr. Trembley told me, he had ſeen the like ſome- 
times before, but not often; and that they have then 


remained Ten or Twelve Days in that Condition, 


after which they have ſeparated. You may lately 
have had this from Mr. Trembley himſelf; but, as 
it was moſtly new to me, I would not omit com- 


municating it to you. He had in one of his large 


Glaſſes upwards of a Hundred of theſe Inſects all full- 
grown, and he regaled them all at once before me, 
with ſome Thouſands of what he calls des Pucerons 
Eau, which are ſmall aquatic Animalcules, not 
unlike Fleas, of about the Size of large ones, and 
which move about with great Swiftneſs in the Water. 
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„ 
Theſe were no ſooner put in, but it was really both 
a curious and entertaining Sight, to obſerve in how 
voracious a Manner not only every Polypus, but 
every young one alſo that had Arms, though fixed to 
the Side of its Parent, ſeized and devoured theſe 
Pucerons: And as the Body of the Polypus is tran. 
parent, every one made a very extraordinary Ap. 
pearance from the Number of Pucerons in them; for 
in ſeveral I could very plainly, with my bare Eye, 
diſtinguiſh and count Five or Six of them; and, 
what was very particular, I could plainly diſcern 
ſome very ſmall black Spots, which I was aſſured 
were the Eyes of theſe Pucerons. I had almoſt forgot 
to mention to you one extraordinary Obſervation 
more of Mr. Trembley's, which is, that, in the double- 
headed Polypns of the Firſt and Third Figure, there 


was at firſt but one common Gut between them, ſo 


that the feeding of one Head had the fame Effect as 
the feeding them both. The Figures are but bare 
Sketches, but you know I am no Draughtſman, and 
I think they may be ſufficient to inform you of my 
Meaning. I need not, I believe, tell you with what 
Satisfaction I paſſed my Time, and that Mr. Trem- 
bley is one of the moſt agreeable Men I have known. 
He is particularly handy and dextrous in his Opera- 
tions, and explains himſelf about them with great 
Exact neſs and Perſpicuity. He places ſome Pieces of 
Packthread croſs his Glaſſes towards the Top: To theſe 
ſome of the Inſects fix themſelves; and I have ſeen 
ſame that in that Poſture have extended their Arms 
_ almoſt to the Bottom, which muſt have been above 
Ten Inches. I ſhall ſet out from hence in Des or 

Bp Three 


„„ RR _ 
Three Days, ... + + That you may enjoy 
kg moſt — Health and Satisfaction, is the ſincere 
Wiſh of ; 
n. 8 

Wur moſt faithful 

and affeftionate Friend, &c. 


R1iCHMOND, LENNOX, 
and AUBIGNE- 
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VI. Of the Structure and Diſeaſe of Articu- 
lating Cartilages, by William Hunter, Sur- 


geon. 


Read june 2. 

145" Human Body is a Subject ſo much 
the more entertaining, as it muſt ſtrike every one that 
conſiders it attentively with an Idea of fine mecha- 
nical Compoſition. Where: ever the Motion of one 


Bonc upon another is requiſite, there we find an e- 


cellent Apparatus for rendering that Motion ſafe and 
free: We ſee, for Inſtance, the Extremity of one 


Bone moulded into an orbicular Cavity, to receive 


the Head of another, in order to afford it an extenſive 


Play. Both are covered with a ſmooth elaſtic Cruſt, 


to prevent mutual Abraſion; connected with ſtrong 
Ligaments, to prevent Diſlocation ; and incloſed in a 
Bag that contains a proper Fluid depoſited there, for 


lubricating the Two contiguous Surfaces. 50 much 


in general. 


But if Curioſ ity lead us a Step further, to examine 
the Peculiarities of each Articulation, we meet with 


a Variety of Compoſition calculated to all the Varie- 


ties of Motion requiſite in the Human Body. Is the 
Motion to be free and extenſive in one Place? There 


we find the whole Apparatus contrived accordingly. 
Ought it ro be more confined in another? Here we 
find it happily limited. In ſhort, as Nature's Inten- 
tions are yarious, her Workmanſhip | is varied accord- 
ingly, 


Theſe 


HE Fabric of the Joints in the 


5151 
Theſe are obvious Reflections, and, perhaps, as old 
as the Inſpection of dead Bodies. But modern Ana- 
tomiſts have gone further: They have brought the 
Articulations, as well as the other Parts of the Body, 
under a narrow Inquiry, and entered into the minuteſt 
Parts of their Compoſition. The Bones have been 
traced Fibre aftet Fibre; but the Cartilages, as far as 
I can learn, have not hitherto been ſufficiently ex- 
plained. After ſome fruitleſs Attempts by macerat- 
ing and boiling the Cattilages in different Menſtrua, 
I fell upon the Method not only of bringing their 
fibrous Texture to View, but of tracing the Direction 
and Arrangement of thoſe Fibres. I ſhall therefore 
_ endeavour to give a ſhort Account of the Structure 
of articulating Cartilages, and make a few Obſerya- 
tions on their Diſeaſes, with a View to advance a 
rational Explication of their morbid Phenomena. 
An articulating Cartilage is an elaſtic Subſtance 
uniformly compact, of a white Colour, and ſomewhat 
diaphanous, having a ſmooth poliſhed Surface covered 
with a Membrane; harder and more brittle than a 
Ligament, ſofter and more pliable than a Bone. 
When an articulating Cartilage is well prepared, it 
feels ſoft, yields to the Touch, but reſtores itſelf to 
its former Equality of Surface when the Preſſure is 
taken off. This Surface, when viewed through a 
Glaſs, appears like a Piece of Velvet. If we en— 
deayour to peel the Cartilage off in Lamellæ, we 
find it impraQticable ; but, if we uſe a certain degree 
of Force, it ſeparates from the Bone in ſmall Parcels; 
and we never find the Edge of the remaining Part :|: 
oblique, but always perpendicular to the ſubjacent | 
Surface of the Bone. If we view this Edge through Wt. | 
XXX 2 . — 1 
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a Glaſs, it appears like the Edge of Velvet ; a Maſs 
of ſhort and nearly parallel Fibres riſl ing from the 
Bone, and terminating at the external Surface of the 
Cartilage: And the Bone itſelf is planned out into 
ſmall circular Dimples, where the little Bundles of 
the cartilaginous Fibres were fixed. Thus we may 
compare the Texture of a Cartilage to the Pile of 
Velvet, its Fibres riſing up from the Bone, as the 
ſilky Threads of that rife from the woven Cloth or 
Baſis. In both Subſtances the ſhort Threads ſink 
and bend in Waves upon being compreſſed ; but, by 
the Power of Elaſticity, recover their perpendicular 


Bearing, as ſoon as they are no longer ſubjected to 1 


a comprefling Force. If another Compariſon Was 
neceſſary, we might inſtance the Flower of any 
cory mbiferous Plant, where the Flaſculi and Sta- 
mina repteſent the little Bundles of cartilaginous 
Fibres; and the Calyx, upon which they are Planted, 
bears Analogy to the Bone. 
Now theſe perpendicular Fibres make the greateſt 
Part of the cartilaginous Subſtance ; but without 
Doubt there are likewiſe tranſverſe Fibrils which con- 
nect them, and make the Whole a ſolid Body, though 
| theſe laſt are not eaſily ſcen, becauſe being very 
tender, they are deſtroyed in preparing the Car- ; 
tilage. 
We are told by Anatomiſts, that Cartilages are | 
covered with a Membrane named Perichondrium 
It they mean the Cartilages of the Ribs, Larynx, 
Ear, c. there, indeed, ſuch a Membrane is very 
conſpicuous; but the Perichondrium of the ſmooth 
articulating Cartilages is ſo fine, and firmly braced 
npon the Surface, that there is room to doubt whc- 


ther 


„ 

ther it has been often demonſtrated, or rightly under- 
ſtood. This Membrane, however, I have raiſed in 
pretty large Pieces after macerating; and find it to 
be a Continuation of that fine, ſmooth Membrane 
that lines the capſular Ligament, folded over the End 


of the Bone from where that Ligament is inſerted. 
On the Neck of the Bone, or between the Inſertion 


of the Ligament, and Border of the Cartilage, it is very 
conſpicuous, and may be pulled up with a Pair of 
Pincers; but where it covers the Cartilage, it coheres 


to it ſo cloſely, that it is not-to be traced in the 


recent Subject without great Care and Delicacy. In 
this Particular it reſembles that Membrane which is 


common to the Eye- lids and the Fore-part of the 
Eye-ball, and which is looſely connected with the 


Albuginea, but ſtrongly attached to the Cornea. 


From this Deſcription it is plain, that every Joint 


is inveſted with a Membrane, which forms a com- 


plete Bag, and gives a Covering to every thing 
within the Articulation, in the ſame Manner as the 
Peritonæum inveſts not only the Parietes, but the 


Contents of the Abdomen. 


The Blood-veſlels are fo ſmall, that they do not 


admit the red Globules of the Blood ; ſo that they 


remained in a great meaſure unknown, till the Art 
of filling the vaſcular Syſtem with a liquid Wax 
brought them to Light. Nor even by this Method 
are we able, in adult Subjects, to demonſtrate the 
Veſſels of the true cartilaginous Subſtance ; the Fat, 
Glands, and Ligaments, ſhall be red with injected 
Veſſels, while not one coloured Speck appears upon 


the Cartilage itſelf. In very young Subjects, after a 
ſubtle Injection, they are very obvious; and I have 


found 


£ x _ a "7 A » - —-” — — — 
” £ & 2 's . =. — » > r * 
3 4 - — — 
, - AC s — — W - 
” —_— — p— — — 1 5 
— 2 — on an = mY — — 2 E : — - 
— 2 r — z.= I - — — 
— — rh al — r ** * — „ — 
224 ͤ ͤ K oe oe 
9 _—_ oe K — on * * —— 8 1 
a — — , n 


-_ 8 — = — - * 
+ — 7 Sw,» 
kr 402.5 to Aa” 


- 
2 2 —  — . — 24-4 o_ 
- _——- > =# * "= = $ . . 3 * — < n "oP — — 
— = 22 — - — 2% _ESEEL2xC . - 
— 
— — — — — — _— — po : * r — — 
A = , — : — * —. . — | . — _ — — 
— a = _— - — — — — 3 SiC . — . 
a” — - — . 4 . 
- * - _ I, - n = : - A — - - OY 2 
- VEST Greer en SE £ 87 1 — —ͤ— | * 
rn — . | | - — Ma » 0 Abe 2 
- — 3 


[58] 

found their Courſe to be as gin All rotind the 
Neck of the Bone there are a' great Number of 
Arteries and Veins, which ramify into ſmaller 
Branches, and communicate with one another by 
frequent Anaſtomoſes, like thoſe of the Meſentery. 
This might be called the Circulus Articuli Vaſcu- 
loſus, the vaſcular Border of the Joint. The ſmall 
Branches divide into ſtill ſmaller ones upon the 
adjoining Surface, in their Progreſs towards the 
Centre of the Cartilage. We are very ſeldom able 

to trace them into its Subſtance, becauſe they ter- 
minate abruptly at the Edge of the Cartilage, like 
the Veſſels on the Albnginea Oculi when they come 
to the Cornea. The larger Veſſels, which compoſe 
the vaſcular Circle, ns in by a great Number of 
ſmall Holes, and diſperſe themſelves into Branches 
between the Cartilage and Bone. From theſe again 
there ariſes a Crop of ſmall ſhort Twigs, that ſhoot 
towards the outer Surface; and whether they ſerve = 

for nouriſhing only, or if they pour out a dewy 

Fluid, I ſhall not pretend to determine. However 

that be, I cannot help obſerving, that the Diſtribu- 
tion of the Blood-veſlels to the articulating Cartilages 
is very peculiar, and ſeems calculated for obviating 
great Inconveniences. Had they run on the outer 
Surface, the Preſſure and Motion of the Two Carti- 
lages muſt infallibly have occaſioned frequent Ob- 
ſtructions, Inflammations, c. which would ſoon 
have rendered our Motions painful, and at laſt intirely 
deprived us of them. But by creeping round thc 
cartilaginous Brim, where there is little Friction, or 
under the Cartilage, where there is none, they arc 
perfectly 1 well defended from ſuch Accidents. 4 
t 


1391 

It were to be wiſhed we could trace the Nerves 
of Cartilages: But, in relation to theſe Organs, here, 
as in many other Parts of the Bady, we are under a 
Neceflity, from the Imperfection of our Senſes, of 
being ſatisfied with mere Conjecture. And though, 
from the great Inſenſibility of a Cartilage, ſome have 
doubted of its being furniſhed with Nerves; yet, as it 


is generally allowed, that theſe are a ſine qua now in 


the Growth and Nouriſhment of Animals, we have 
no ſufficient Reaſon to deny their Exiſtence in this 
particular Part. With regard to the manner of their 


Diſtribution, we may preſume, from Analogy, that 


they follow the ſame Courſe with the Blood-veſlels. 
The articulating Cartilages are moſt happily con- 
trived to all Pur 


their uniform Surface, they move upon one another 
with Eaſe: By 


to each other, and the Friction diffuſed equally over 
the Whole: By their Elaſticity, the Violence of any 
Shock, which may happen in running, jumping, &c. 
is broken and gradually ſpent; which muſt have becn 
extremely pernicious, if the hard Surfaces of Bones 
had been immediately contiguous. As the Courſe 
of the cartilaginous Fibres appears calculated chiefly 
for this laſt Advantage, to illuſtrate it, we need only 
reflect upon the ſoft undulatory Motion of Coaches, 


which Mechanics want to procure by Springs; or 


upon the Difference betwixt riding a Chamber Horſe 
and a real one. To conclude, the Inſenſibility of 
articulating Cartilages is wiſely contrived, as by this 

means 


poles of Motion in thoſe Parts. By 


their ſoft, ſmooth, and ſlippery Sur- 
face, mutual Abraſion is prevented: By their Flexi- 
bility, the contiguous Surfaces are conſtantly adapted 
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means the neceſſary Motions of the Body are per- 
formed without Pain. 1 | | 
If we conſult the ſtandard Chirurgical Writers 
from Hippocrates down to the preſent Age, we ſhall 
find, that an ulcerated Cartilage is univerſally allowed 
to be a very troubleſome Diſeaſe; that it admits of a 
Cure with more Difficulty than a carious Bone ; and 
that, when deſtroyed, it is never recovered. Hildanus, 
in conſidering theſe Diſeaſes, has obſerved, that when 
the Cartilages of a Joint were deſtroyed, the Bones 
commonly threw out a cementing Callus; and thus 
a bony Anchylofis, or immoveable Continuity, was 
formed where the moveable Joint had been. So far 
as I have had Opportunities of examining diſeaſed 
Joints, either after Death or Amputation, I have 
found, according to the Nature and Stage of the 
Diſeaſe, the Cartilages in ſome Parts rediſh and lax; 
or ſoft and ſpongy ; or raiſed up in Bliſters from the 
Bone; or quite eroded, and, perhaps, the Extremities 
of the Bones carious; or, laſtly, a bony Anchylojis 
formed. But 1 could never ſee, nor indeed hear of, 
the leaſt Appearance of an Exfoliation from the 
Surface of the Cartilage. Now, if we compare the 
Texture and morbid Phenomena of thoſe Cartilages 
together, all the diſeaſed Appearances will admit of 
as rational a Solution, as perhaps any other Part of 
the vitiated Occonomy. 355 
It appears from Maceration, that the tranſverſe 
Fböbrils are extremely tender and diſſoluble; and that 
the Coheſion of the Parts of the ſtrait Fibres is ſtronger 
than their Coheſion with the Bone. When a Car- 
tilage therefore is inflamed, and ſoaked in * 
ttcr, 


Ty 
Matter; the tranſyerſe or connecting Fibres will the 
ſooneſt give way, and the Cartilage becomes more 
or leſs red and ſoft, &c. If the Diſorder goes on a 
little longer, the Cartilage does not throw off a 
Slough, but ſeparates from the Bone, where the 
Force of Coheſion is leaſt, and where the Diſeaſe 
ſoon arrives, by reaſon of the Thinneſs of the Car- 
tilage. When the Bone is thus expoſed, the Matter 
of the Ulcer, or Motion of the Joint, corrodes or 
abrades the bony Fibres. If the Conſtitution is good, 
theſe will ſhoot forth a Callus; which either cements 
the oppoſite Bones of the Articulation, or fills up the 
Cavity of the Joint, and for the future prevents Mo- 
tion. But if, unfortunately, the Patient labours under 
a bad Habit of Body, the Malignancy, having got 
Root in the Bone, will daily gain ground, the Ca- 
ries Will ſpread, and at laſt the unhappy Perſon muſt 
ſubmit to Extirpation, a doubtful Remedy, or wear 
out a painful, though probably a ſhort Lite. 


Enxplication of the F IGURE. 


Figure 1. Tas. IV. Repreſents a View of the Patella 
on the Backſide, where it is covered with a- 
ſmooth Cartilage. In this we may obſerve, 


AAAA. The Surface of the Cartilage, appearing, 
when the Perichondrium zs removed, like Velvet. 


Near the Middle, Part of the C. artilage 15 talen 
out, in order to ſhew 


B. The ſubjacent Surface of the Bone: And 

C. The Thickneſs of the Cartilage, where the per 
2 Fibres are ſeen very diſtinétly. 

D. The ſcabrous lower Point of this Bone, into which 

the Ligament is we, that binds it to the Tibia. 


Yyy VII. Part 
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VII. Part of a Letter from the Rev! Mr. 

Thomas Lord, to William Folkes, Eſq; 
F. R. S. concerning ſome Worms awhoſ+ 
Parts live after they have been cut aſtinder. 


'FTER I had, without Suc- 
; TY ceſs, made ſeveral repeated 
Searches for the Polypus, in ſeveral Fiſhponds, and 
a ſmall Stream in my Pariſh, I applied myſelf to 
collea the different Inſects of various Sorts I had there 
met with, and which were of more than zo Kinds, 
all which I put together; but ſome of them vora- 
ciouſly ſeized upon others, and devoured them, fo 
that in a Day's time I had hardly any left, but a few 
of one Sort, which rolled themſelves up like Mille- 
| peas, or Hog-lice, but were, upon the Whole, more 
of the Leech Kind, and could extend themſelves 
about an Inch in Length. Theſe I cut aſunder, but 
the Pieces died in about 30 Hours after the Opera- 
tion. I then recollected, that, in the Account * pub- 
liſhed by Dr. Mortimer, mention is-made of a French 
Gentleman, that had diſcovered Hater-worms, that 
would live after cutting: I ſearched for all I could 
find faſtened either upon rotten Wood, Leaves, 
Straws, or Stones, that I took out from the Bottom 
of the Water, and cut of every Sort aſunder; but 
none lived above 48 Hours, except theſe ] here ſend 
you. Inone Glaſs are Four Pieces that now ſeem to 
be complete Worms, and the fame as the Two in 
the other Phial: Thefe Four Pieces, 12 Days ſince, 
were Two Worms: I- cut them afunder with my 


— * 


Read June 9. 


* See theſe Tranſaitions, Ne 46 "4 


Penknife, 


„ 
Penknife, and found that each Part, from the Firſt, 
continued vigorous and ſtrong; and I could, by my 
naked Eye only, fee that in Three Days the Ends 
where the Wounds were given, were grown ſharper, 
and that they moved along like the intire Worms. 
I am, &c. | e FO 
WhelthaminSof. Thomas Lord. 

et), OO 
The Two intire Worms here mentioned to have 
been contained in one of the Phials ſent up by Mr. 
Lord, were each cut preſently after into Two Pieces, 
which ſoon after completed themſelves, grew longer, 
and were ſeveral Weeks after in a vigorous and 
thriving Condition. e 


VIII. A Letter from Dr. Parſons to Martin 
Folkes, Eſq; Preſident of the Ror ar. So- 
CIETY, containing the Natural Hiſtory of 


4 


rhe Rhinoceros. _ 


STR, 


Read june 9. 


* Lthough many Authors have given 
Accounts and Figures of the Nhi- 
noceros from time to time, and although there was 


one in England. in 1685. yet how far were we from 
having the leaſt Notion of his Form, when we came 
to ſee him in 1739. It was not difficult, even be- 
fore the Arrival of the latter here, to diſcern an 
Uncertainty in the Figures that were exhibited of that 
Animal, becauſe they differed ſo widely from each 
. Other, 
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other; and, as there was ſuch a Variety in them a 
might induce one to take them for different Ani. 
mals, there was no knowing where to fix. This 
will fully appear in viewing the Collection I have the 
Honour to lay before you. 
Albert Durer's Figure of this Creature has led 
ſeveral of thoſe Natural Hiſtorians, that hade wrote 
ſince his Time, into Errors; for ſuch have always 
copied him; and indeed many have exceeded him 
in adorning their Figures with Scales, Scallops, and 
other fictitious Forms. Now, from the Badneſs of 


never ſaw the Animal; for he certainly could not 
have been ſo miſtaken in the Performance. How- 
ever, from the ſtricteſt Inquiry I was capable of 
making, it ſeems moſt probable, that a Sketch was 
ſent to him from Portugal, by a Perſon who took 
it from a Nhinoceros, which was ſent from the Eaſt- 
Indies to Emanuel King of Portugal, as a Preſent ; 
and that Albert improved and embelliſhed it into the 
original Drawing, which is in Sir Hans Sloan's Mu- 
feum. The Inſcription, in German, written under 
this Drawing, proves it very clearly, of which the 
following is a cloſe Tranſlation. 5 - 
In the Year 1513. upon the 1. Day of May, there 
* was brought to our King at Lisbon ſuch a living 
« Beaft from the Eaſt-Indies that is called Nhino- 
« cerate: Therefore on account of its Wonderfulnets 
« I thought myfelf obliged to ſend you the Repre- 
«« ſentation of it. It hath the Colour of a Toad, 
and is cloſe covered over with thick Scales. It is 
in Size like an Elephant, but lower, and is the Ele- 
*« phant's deadly Enemy; it hath on the fore Part of 


his Figure, I am induced to believe that great Man 
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« its Noſe a * ſharp Horn; and, when this Beaft 
« comes near the "Elephant to fight with him, he 
cc always firſt whets his Horn upon the Stones; and 
« runs at the Elephant with his Head between his fore 


« the thinneſt Skin; and ſo gores him: The Elephant 
« he is well armed, and is very alert and nimble. 


«© This Beaſt is called Rhinocero, in Greek and Latin; 
« but, in Indian, Gomda. 


has a German Inſcription over it, ſomewhat differin 
from the manuſcript one, of which the following 


Mark, thus: 


1515 
RHINOCERUS | 


51 


« In the Year 1513 from the Birth of Chit, upon 


* cloſely covered over with thick Scales; and is in 
e Size as an Elephant, only of ſhorter Legs, and very 


os upon his Noſe, which it begins to whet when it is 
near a Nock; therefore it is a conquering Beaſt, and 


2 the 


==) — — ——— . 
— — — — 
—— — 


— — 


« Legs; then rips up the Elephant where he hath 


c js terribly afraid of the Rhzinocerate; for he gores 
« him always, where - ever he meets an Elephant ; for 


The firſt Print publiſhed by Albert Durer himſelt 


is likewiſe an exact Tranſlation, with this Date and 


* the iſt Day of May, there was brought to the moſt 
potent E Movie King of Portugal at Lisbon, from 
8 India, ſuch a living Beaſt. They call it a Rhino- 
* cerus: It is here repreſented in all its Shape. It 
« has a Colour like a fpeckled Tortoiſe, and is very 


well armed. It has a ſharp ftrong Horn _ forwards 
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ve the Elephant's deadly Enemy: The Elephant i is 
4e greatly afraid of him; for, when he meets with him, 


1 = wh Beaſt runs at him with its Head between his 
| <« fore Legs, and rips up the Elephant's Belly, and 
| & kills him; for he cannot get rid of him: Beſides, the 
| et Beaſt is fo armed, that the Elephant can do nothing 
= to him: They ſay likewiſe, that the Rhinocerns 1 is 


1 « ſwift, alert, and cunning.” 
Many Years after this, one Hendrik Hondius 
publiſhed in Holland an exact Copy of Durer's Print, 
_ counterfeiting the Date and Mark; but gives an In- 
 ſrription- in Low Dutch, nearly the { ame as that 
under the original Print. | 
Bontius * ſays, he has often ſeen theſe Animals in 
the Woods and Stables abroad, and values himſelf } 
for having exhibited a Figure without the Decora- 
tions that Albert Durer put upon his; and yet, in- 
ſtead of the Hoofs which are proper to the Animal, 
he has drawn a Paw not unlike that of a Dog „only 
ſomething bulky. : 
- = Figure given by Chardin i in his Voyages has 1 
ſome Truth, as to the Folds or Plicæ in the Skin of 
the Rhzmoceros; and likewiſe as to the Feet: But in 
Other reſpefts it is not like the Animal. There is 
alſo a little Truth in the Figures of Camerarins; ſee 
his Emblems taken from Animals; but far from a 
thorough Repreſentation of -the Creature: And, in 
—_; Kos 4 other Originals, as that taken from the 
MH! i Aon | in 163 55. that . by en, 
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anne calls this Num Abada, which 8 way ; be the 
JevasN Jam:. 
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181 


in 1749. and, to leok back to the Roman Times, 


thoſe in the Pavement of Præneſte, and Domitian's 


Medals, are very inaccurate, but have none of Albert 


Darer's Decorations, 


When that Rhinoceros. anions here i in 1739. Dr. 
Douglas, who let ſlip no Opportunity of improving 
Natural Knowledge, intended reforming the Hiſtory 


of him, and therefore went —— to; fee him; 


and, on June 24. of this Year, exhibited before the 


RoYAL SOCIETY a Drawing of the ſame Rhinoceros, 
with a Collection of Figures of that Creature, taken 
from ſeveral Authors, who had wrote of him before. 
He mentioned alfo his Dimenſions ; and, on the 28th 
of the ſame Month, he produced a Collection of 
Horns, with ſome Account of them, but proceeded 
no farther. Since therefore another Occaſion: may 
not offer in many Years, and that there is no Place 

more proper for'yecording Truth in Natural Hiſtory, 
than in the Tranſactiuns of this Learned Society, 
] have the Honour to entertain them, in Obedience to 


your Commands, with the following Account of the 


Male Rhinaceros that was ſnewed in Eagle-ſtreet 
near Read. Lyon Square, in 1739; and the Drawings 


annexed to it, which I had drawn up at that Time, 


and put among ſome curious Phyſico-medical Miſ- 


cellanies J have collected, and illuſtrated with Draw- 


ings, in order one Day to be publiſhed. 


In this Account k have had no Regard to thoſe of 
other Authors, but have barely deſcribed him, as I 


have often ſeen him on purpoſe, both in the above- 


mentioned Place, and a long time after, when he 
was ſheyed at a Booth near the London-Spaw. 


The 
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The Drawings annexed to the Tranſattions (Plate l. 
and II.) are a ſide, fore and back View of the Animal 
fore - ſhortened *; all which Attitudes I the rather choſe, 
as they will convey to Poſterity a clear Idea of him, 
and as the Drawings, and Two Piltures, (one of 


which is in Dr. Meads Muſeum) were all Profils, that! 


had done before. The other Drawings, (Plate 111.) 
joined to theſe, are the Figures of Two ſingle Horns; 


Skin; the Penis; the Tail of an old NRhinoceros; 
and an upper and under View of one of the Feet, 
pretty large; which ſhall be all more fully mentioned 
in the Table of References, having omitted nothing 


of this wonderful Creature. 
Humphry Cole, Eſq; being Chi 


young, and fent it to England by Captain Acton in 
the Ship Lyel, which arrived on the Firſt of June 
1739. The Rhinoceros was brought to Eagle-ſtreet, 


 Red-Lion-Square, on the 15th of the ſame Month; 
and it was ſaid by thoſe who took care of him, that 


from his being firſt taken, to the time of his landing 


in England, his Expences amounted to One Thou- 


ſand Pounds Sterling. 


lle was fed here with Rice, Sugar, and Hay: Of 


the firſt he eat Seven Pounds to about Three Pounds 


of the Sugar 3 they were mixed together, and he eat 


« 
mal, for this Tranſaction; but as you juſtly think the Account will 
be the more perf 
Commands, Sir, in making that View. 


and a double one or Two ſticking to the ſame Piece of 


ind. ae pO N 


that I thought could ſerve to the better Illuſtration 


ef of the Factory at 
Patna in Bengal, procured this Rhinoceros, when 


At firſt 1 deſigned only Two Views, the fore and back, of the Ani- 
for having a Profil alſo added, I have obeyed your 
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and about a Truſs of Hay in a Week, beſides Greens 
of different Kinds, which were often brought to 
him, and of which he ſeemed fonder than of his dry 
Victuals; and drank large Quantities of Water at a 
Time, being then, as I was informed- by his Keeper, 
Two Years old. 

He appeared very peaceable in his Temper ; for 
he bore to be handled in any Part of his Body ; but is 
outrageous when ſtruck or hungry, and is pacified in 
either Caſe only by giving him Victuals. In his 
Outrage he jumps about, and ſprings to an incredible 
Height, driving his Head againſt the Walls of the 
Place with great Fury and Quickneſs, not withſtand- 
ing his lumpiſh Aſpet: This I have ſeen ſeveral 
times, eſpecially in a Morning, before his Rice and 


he is quite indomitable and untractable, and muſt 
certainly run too faſt for a Man on foot to eſcape 
him... 

As to his Size, he did not t exceed a young Heifer 


in Proportion, is very large, having the hinder Part, 
next his Ears, extremely high, in proportion to the 
reſt of his Face, which is flat, and ſinks down ſud- 


Hans Sloane's Muſeum; and the Part on which the 
Horn is fixed, riſes into a blunt Cone, to anſwer to a 
; Cavity in the Baſis of the Horn, which is very hard and 
 {olid, having no manner of Hollow nor Core, like 
mW 2? 2 22 thoſe 


this Quantity every Day, divided into Three Meals, 


5 — — 7 
2 — - 


Sugar was given him; which induces me to believe 


in Height ; but was very broad and thick. His Head, 


denly forward towards the Middle, riſing again to 
the Horn, but in a leſſer Degree. The Horn ſtands 
on the Noſe of the Animal, as upon a Hill. I have. 
ſeen the Bones of a Head of one of theſe, In Sir 
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thoſe of other Quadrupeds. That of this Animal, 
being young, does not riſe from its rough Baſis above 
an Inch hich, is black and ſmooth at the Top, like 
thoſe of the Ox-kind, but rugged downwards; the 
Determination of its Growth is backwards, inſtead 
of ſtrait up; which is apparent, as well in the dif- 
ferent Horns of old Rhzinoceros's, which I have ſeen, 
as in this of our preſent Subject; for the Diſtance 
from the Bafis to the Apex of this, backward, is nor 


within a third Part ſo long as that before, and it has 


a curved Direction; and, conſidering the Proportion 


of this Animal's Size to its Horn, we may juſtly 
imagine, that the Creature which bore any one of 
thoſe great ones that I have feen, muſt have been a 


ſtupendous Animal in Size and Strength; and, in- 


däeed, it were no Wonder, if ſuch were untractable at 
any rate. 


The Sides of his under Jaw are wide aſunder, 
flanting outward to the lower Edge; and backward 


ro che Neck, the Edges turn outward: From this 


Structure his Head naturally looks large. 
That Part that reaches from the fore Part of the 8 


Horn towards the upper Lip, may be called the Noſe, 
being very bulky, and having a kind of circular 


Sweep downwards towards the Noſtrils: On all this 
Part he has a great Number of Rugæ running croſs 
the Front of it, and advancing on cach ** towards 


his Eyes. 


The Noftrils are ſituated very low, in the ſame. 
Direction with the Nictus Oris, and not above an 
lach from it. If we look at him in a fore View, 
the whole Noſe, from the * of the Horn to the 
Bottom 


ET 
Bottom of his lower Lip, ſeems ſhaped like a Bell, 
viz. ſmall and narrow at Top, with a broad Baſis. 
His under Lip is like that of an Ox, but the upper 
more like that of a Horſe; uſing it, as that Creature 
does, to gather the Hay from the Rack, or Graſs from 
the Ground ; with this Difference, that the Rhino- 
ceros has a Power of ſtretching it our above Six 
Inches, to a Point, and doubling it round a Stick, or 
one's Finger, holding it faſt ; ſo that, as to that 
Action, it is not unlike the Proboſcis of an Ele- 
phant. 
As to the Tongue of the Rhinoceros, although 
it is confidently reported by Authors, that it is ſo 
rough as to be capable of rubbing a Man's Fleſh 
from his Bones; yet that of our preſent Animal is 
ſoft, and as ſmooth as that of a Calf; which I have 
often felt, having had my Hand ſucked ſeveral times 
by him. Whether it may grow more rough, as the 
Beaſt grows older, we cannot ſay. © 
His Eyes are dull and ſleepy, much like thoſe of a 
Hog in Shape, and ſituated nearer the Noſe than that 
of any Quadruped I have ever ſcen ; which he very 
ſeldom opens intirely. 
His Ears are broad and thin towards the Tops, 
much like thoſe of a Hog; but have each a narrow 
round Root with ſome Ruge about it; and riſes, 
as it were, out of a Sinus ſurrounded with a Plica. 
His Neck is very ſhort, being that Part which lies 
between the back Edge of the Jaw and the Plica of 
the Shoulder; on this Part there are Two diſtinct 
folds, which go quite round ir, only the fore one 
Is broken underneath, and has a hollow Flap banging 
rem it, ſo deep that it would contain a Mans Filt 
22 ſhut. 
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mut, the concave Side being forward, From the 
Middle of the hinder one of theſe Folds or Plice, 
ariſes another, which, paſſing backwards along the 
Neck, is loft before it reaches that which ſurrounds 
the fore Part of the Body. 

His Shoulders are very thick and heavy, and have 
each another Fold downward, that croſſes the fore 
Leg; and, almoſt meeting that of the fore Part of the 


Body, juſt mentioned, they both double under the 7 


Belly cloſe behind the fore Leg. 
His Body, in general, is very thick, and juts out 
at the Sides, like that of a Cow with Calf. He has 
a Hollow in his Back, which is moſtly forward, bur, 
backwards, the Line or Ridge riſes much higher 
than that of the Withers ; and, forming the Plica 
upon the Loins, falls down ſuddenly to the Tail, 
making an uneven Line. His Belly hangs low, be- 
ing not far from the Ground, as it links much! in the 
Middle. 
From the foreſaid higheſt Point in his Back, the 
Plica of the Loins runs down on each Side between 


the laſt Ribs and the Hip, and is loſt before it comes 


to the Belly; but, above the Place of its being loſt, 
another ariſes, and runs backward round the hind 
Legs, a little above the Joint: This I call the crural 
Fold, which turns up behind till it meets another 
tranſverſe one, which runs from the Side of the 
Tail forward, and is loſt before it reaches within Two 
Inches of that of the Loins. 


The Legs of the Rhinoceros are thick and ſtrong; 


thoſe before, when he ſtands firm, bend back at the 


Knee, a great Way from a ſtrait Line, being very 
round, and ſomewhat per downwards, Ihe hinder 
Es Legs 
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Legs are alſo very ſtrong, bending backwards at the 


Joint to a blunt Angle, under 3 the Limb grows 
ſmaller, and then becomes gradually thicker, as it 


approaches the Foot; ſo alſo does that Part of the 


fore Leg. About the Joint of each of his Legs, there 
is a remarkable Plica when he bends them in lying 
down, which diſappears when he ſtands. 


In ſome Quadrupeds, the Fetlock bends or yields 


to the Weight of the Animal; but in this there is 
no Appearance of any ſuch Bending, and he ſeems 


to ſtand on Stumps, eſpecially if he is yiewed behind. 
He has Three Hoofs on each Foot forwards; but the 


back Part is a great Maſs of Fleſh, rough like the 
reſt of his Skin, and bears upon the Sole or Bottom 


of his Foot. 


This Part is plump and callous in the Surface, 


yielding to Preſſure from the Softneſs of the ſubjacent 


Fleſh. Its Shape is like that of a Heart, having a 
blunt Apex before, and running backward in a broad 


Baſis. The Out-line of the Bottoms of the Hoofs are 


ſomewhat ſemicircular. 


The Tail of this Animal is very inconſiderable, in 
proportion to his Bulk, not exceeding 17 or 18 


Inches in Length, and not very thick: Ir has a great 


Roughneſs round it, and a kind of Twiſt or Stricture 
towards the Extremity, ending in a Fatnefs, which 


gave occeſion to Authors to compare it to a Spatrula. 


On the Sides of this flat Part, a few Hairs appeared, 


which were black and ſtrong, but ſhort: The Growth 
of theſe is ſeen in the Tail of the old Rhznoceros, 
deſcribed very well by Dr. Grew, in his Muſeum 


Regalis Societatis, which is repreſented Fig. 2. 
Plate III. In this the Dock is about half an Inch 


S thick, 
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thick, and Two Inches broad; of what Length 
ce the Whole, is uncertain, this being only Part of it, 
ce though it looks as if cut off near the Buttock : It 
ce js about Nine Inches, black, and very rough. On 
« the Two Edges, and there only, grow alſo very 
c black and ſhining Hairs, a Foot long, ſtubborn, 
_ © and of the Thickneſs of a ſmaller Shoe-maker's 
© Thread: Yet not round, as other Hair, but rather 
ce flattiſh, like ſo many little Pieces of Whalebone. 
It is further to be obſerved, that the Hairs on the 
Left Side grow out a great way up towards the Root 
of the Tail, (being ſhorter, as they are higher) like 
the Fibres of a Quill; whereas, on the Right Side, 
they grow no higher than the flat Part. There is no 
other Hair on any Part of this young Nhinoceros, 
except a very ſmall Quantity, on the poſterior Edge of 
che upper Parts of the Ears. I have obſerved a very 
particular Quality in this Creature, of liſtening to any 
Noiſe or Rumour in the Street ; for though he were 
cating, ſleeping, or under the greateſt Engagements 
Nature impoſes on him, he ſtops every thing ſud- 
denly, and lifts up his Head, wal. great Attention, 
till the Noiſe is over. 
The Penzs of the ae is of an extraordinary 
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Shape: It is repreſented by Fig. 3. Plate III. There is 1 

firſt a Theca, or Preputium, 2 from the Inguinal 1 
Part of the Belly, nearly like that of a Horſe, which = * 
conceals (as that does) the Body and Glans, when = ” 


retracted. As ſoon as the Animal begins to extend it, Fl. 
the firſt thing that is extruded, the Ther, is a ſecond L 1 
Sheath of a light Fleſh- colour, and pretty much in 

Form like the Flower of the Diritalis floribus pur- 

. 3 and then out of this another hollow Tube, 
5 which 
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trable: In running one's Fingers under one of the 
Folds, and holding it with the Thumb ar the Top, 
it feels like a Piece of Board half an Inch thick. 
Dr. Grew defcribes a Piece of one of theſe Skins 
tanned, which, he fays, is wonderful hard, and of 


([ 535 ] 
which is analogous to the Gans Penis of other 
Creatures, very like the Flower of the Ariſtolochia 


foribus pur pureis; but of a lighter or fainter Fleſh- 
colour than the former. His Keeper, who was a 
Native of Bengal, would make him thus emit his 
Penis when he pleaſed, while he lay on the Ground, 
by rubbing his Back and Sides with Straw ; and, in its 


utmoſt State of Etection, it never was extended to 


more than about Eight or Nine Inches. Its Termi- 
nation is backward in a curved Direction, ſo that he 
is a retromingent Animal, and conſequently retro- 
generative. I have ſeveral times ſeen him piſſing; 


he turns his Tail to the Wall, and, extending his hind 
Legs aſunder, crumps himfelf up, and piſſes out in 
a full Stream as far as a Cow. 
We need ſay no more of the Female Arenen, 
that came over ſince, but that ſhe is exactly like this 
in all reſpects, except the Sex; and, 


Size, of the ſame Age; and the Pudends like thoſe 


of a Cow. 


The Skin of the Rhinoceros is thick and impene- 


« that Thickneſs, exceeding that of any other Land 


„ Animal he has ſeen.” It is covered all over, more 
or lefs, with hard Incruſtations like ſo many Scabs; 
which are but ſmall on the Ridge of the Neck and 


Back, but grow larger by degrees downwards toward 


the Belly, and are largeſt on | the Shoulders and But- 


tocks, and continue pretty large upon the Legs all 
along 


by the Horn, and 
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along down ; but, between the Folds, the Skin is as 
| ſmooth and ſoft as Silk, and eaſily penetrated ; of a 
pale Fleſh-colour, which does not appear to View in 
the Folds, except when the Rhznoceros extends them, 
but is always in View under the fore and hinder Parts 
of the Belly: but the Middle is incruſted over like 
the reſt of the Skin. To call theſe ſcabbed Rough- 
neſſes Scales, as ſome have done, is to raiſe an Idea 
In us of ſomething regular; which in many Authors 
is a great Inaccuracy, and leads the Reader into Er- 
rors; for there is nothing formal in any of them. 
As to the Performance of this Animal's feveral 
Motions, let us conſider the great Wiſdom of the 
CREATOR, 1n the Contrivance that ſerves him for 
that Purpoſe. The Skin is intirely impenetrable and 
inflexible; if therefore it was continued all over the 
Creature, as the Skins of other Animals, without any 
Folds; he could not bend any way, and conſequently 
not perform any neceſſary Action; but that Supple- 
neſs in the Skins of all other Quadrupeds, which 
renders them flexible in all Parts, is very well com- 
penſated in this Animal by thoſe Folds; for, ſince it 
was neceſſary his Skin ſhould be hard for his Defence, 
it was a noble Contrivance, that the Skin ſhould be 
ſo ſoft and ſmooth underneath, that, when he bends 
himſelf any way, one Part of this Board-like Skin 
ſhould ſlip or ſhove over the other; and that theſe 
ſeveral Folds ſhould be placed in ſuch Places of his 
Body, as might facilitate the Performance of every 
voluntary Motion he might be diſpoſed to. 
I only beg leave to add one Paragraph more, 
wherein I ſhall attempt to ſettle a Point that concerns 
the double Horn mentioned by Martial, 


— — - 


Namque 


C $37 ] 


| Namque gravem gemino cornit ſic extulit urſum . 


Tranſcribers, were wrong in that Sentence. 

There is no where a greater Inſtance of the Uncer- 
tainties that Mankind may be led into from con- 
jectural Reaſoning, than in this very Subject of the 


Rhinoceras's Horn. And although the ſeveral Critics 
who have handled this Matter, ew abundance of 


Ingenuity in changing Martials Reading; yet if we 
can make it appear, that there was a Rhznoceros with 


Two Horns on his Noſe in Rome, then that Poet 


was right ; if not, Bochart has the better, who has 
altered it thus: 


Namque gravi geminum cornũ ſic extulit urum 4. 


The firſt Knowledge we had in this Part of the 
World of that Animal, was of the one that was 
brought from Aſia to the King of Portugal, men- 
tioned before; and as thoſe brought into England 
ſince that Time, vir. that in 1685. our preſent Sub- 


ject in 1739. and the Female Rhznoceros in 1741. 


were ſingle horned; and as likewiſe the great Num- 


ber of Horns that are to be found in the Muſeums of the 


Curious, brought from time to time from the Eaſt- 
Indies, are alſo ſingle; we may venture to aſſert, that 


all thoſe of Aſia have really but one Horn upon the 


Noſe: And this is confirmed by many Gentlemen, 
who had ſeen thoſe Creatures in Perſia, and other 
Parts of the Eaſt. From thence it is eaſy to conclude, 


that this was the Reaſon the ſingle Horn was imagined 


— 


* Martial, Epigr. Lib. IV. Epigr. $2. 
+ Bochart, Tom. I. Lib. 3. pag. 931. 


Aaaa 3 


And which has given many Critics a great deal of 
Trouble to alter, as believing either Martial, or his 
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the Standard of Nature for that Animal, and that 
therefore Martial ought rather to ſay, that Two Bears, 
or (according to Bochart) Two wild Bulls, were 
toſſed by the ſtrong Horn of the Rhinoceros; than that 
a ſingle Bear was thrown up by his double Horn. 
On the other hand, we are ſure, that the Romans 
had always a very great Commerce with the Afr;- 
| cans, and had many Cargoes of wild Beaſts from that 
Quarter of the World. Is it not therefore likely, 
that they might more conveniently have obtained the 
ſeveral Rhznoceros's that were ſhewed in that City, 
from Africa than Aſia; ſince the Paſſage to Italy 
from the former is but a ſhort one, croſs the Me- 
 diterranean Sea; and that the Countries that pro- 
duce thoſe Animals in the /azter, are ſo very remote 
from Italy? For we find the Greeks had no Know- 
ledge of this Beaſt in the Time of Ariſtotle, nor 
ſince, that we know of; whereas the Romans, ac- 
cording to the Accounts given, have had Six; One 
ſhewed by Pompey the Great, One by Auguſtus, 
Two by Domitian, One by Antoninus Pius, and the 
laſt by Helrogabalus. 1 po 
Now we do not want ſufficient Proofs to ſhew, 
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that there is a Speczes of thoſe Animals in Africa, 
having Two Horns on the Noſe. Peter Kolbe, a - 
Dutchman, in his Voyage to the Cape of Good Hope, Y 


Jays, there is one on the Summit of the Noſe, like 
the others, but having a ſmaller cloſe behind it. 
There are alſo Two Horns in Sir Hans Sloane's 
Muſeum, ticking to the ſame individual Integu- 

ments, not much more than an Inch from each 

other; which is an undeniable Proof of the Exiſtence 

of this Speczes; ſee the Plate III. Fig. 8. * in 
ne, 
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fine, the Braſs Medal of Domitian, which you, Sir, 
were ſo kind to ſhew me, has, on ane Side, the 
Figure of a Rhznocerss with Two Horns * upon the 
Noſe, very plain. From all which I cannot but be 
inclined to believe, that this Medal was ſtruck from 
one of thoſe of Africa; and that Martial had no 
more Notion of a Rhznoceros with One Hotn, than 
Bochart had of one with Two. 

There is one thing remarkable of Albert Durer : 
It is certain, from his Print of this Animal, that he, 
or ſomebody elſe, concerned in his Figure, thought 
that Martial was right; for it is plain, they were 
willing to add a Second Horn to the Figure, and, 
being puzzled where to place the other, at laſt put it 
upon the Neck; by which it further ſeems probable 
that Albert never ſaw the Beaſt F, but was led by the 


| Poet's Epigram to make that Addition to the Draw- 


ing ſent to him from Portugal. 

Auguſtini alſo, in his Dialogue of Medals, has a 
Figure of the Rhzmoceros, with Two Horns on the 
Noſe So hath likewiſe t the Fi igure in the nee 


* Pauſaniar's Teſtimony i is of x great Force here, having hank them 
himſelf in Rome, brought thither from E:hiogia, with a double 
Horn on the Noſe. His Words are : 

3 Fiqvr 3 9 raujpus Ts TS Altogines, 86 © om 75 2 nö r. rohe! 

* des, 371 ove 57 Lupa Th 5 ey n Khegs, Y dM * i d 
A, om 5 & xeqaais ads deviv tied) dei. 

Vidi etiam Tauros Æthiopicot, quos ex reipſa Rhinocerota- nominant, 


quod illi e nare extrema cornu prominet; & paulo fee alterum:, 
= ſane magunm, in capite nullum prorſus habent. Pauſan. Lib. IX. 
21. 


1 Petrus Maſfejus makes this certain: He ſays, that the Rhinoceros 
that arrived in Portugal in 1513. was ſent by the King to the Pope, and 
that the Ship which had him on board was caſt . and the Animal 
drowned on the Coaſt of Genoa. 


Aaa a 2 Pave- 
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pavement, made by Order of Sylla the Dictator, on 


which he certainly deſigned to repreſent ſeveral Ani- 
mals, and other — Things, proper to Africa. 


Explanation of the Plates of the Rhinoceros. 


Plate I. 
A fi de View of the Rhinoceros. 


Plate II. 
Fig, 1. A fore View of the Rhinoceros, fore- 
of ſbortened. 


4 back View of the ſame, fore: ſhortened. 


. Plate III. 5 

Fig. 1. T: wo Views of one of the Feet. a, the 

. upper Part of the Foot. b, the Sole of 

the Foot. 

* The Tail of an old Rhinoceros, in the Muſeum 
„„ the Ror AL Soci Err. 

2, The frſt 


Fig. 2. 


. 3. ThePenis in an erected State. 
Theca or Przputium, of a dark Colour. 

d, The ſecond Theca, being Fleſb-coloured. 

c, The Tubular Glans Penis. 
A Horn of a Rhinoceros, ſaid to be Six | 
Tears old, being about 10 Inches long. 
The Bottom or concave Baſes s of the . & 
ſbe the Cavity is very ſuperficial. 
6 A beautiful Horn in Dr. Mead's Muſeum, : 
being about 37 Inches long. 

7. The Horn of a Rhinoceros, in the Muſeum 

of Sir Hans Sloane, which (as thoſe. of Oxen 

are ſometimes liable to Diſtortions in their 


Growth) differs from the common Form ; it 
11 32 Inches long. 


2 


VIII. The 
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8. The double Horn mentioned above, belong- 
ing to Sir Hans Sloane: Whether they 
croſſed each other on the Animal, is uncer- 
tam : It is moſt likely they did not, but that 
by drymng they were croſſed by the Corruga- 
tion of the Shin that joins them together: 
However, I have drawn them as they ap- 


peared io me. The ftrait Horn is 25 Inches 


long, the curved one ſomewhat ſhorter, 
and the Two Diameters of the Baſes I3 
F 
9. The concave Bottoms of the above double 
ez as they adhere to the fame Piece of 
7 


— 2 _ - lh N _— 
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Ix. An Sw of a PRO 1 wa 


by ſome Gentlemen of the ROYAL SocttETY, 
of the Standard of a Yard, and the ſeveral 


| Weights lately made for their Uſe ; with 

the Original Standards of 
Weiphrs in the Exchequer, and ſome others 
kept for public Uſe, at Guild-hall, Found- 
— the Tou = 


| Read June 
16. 1743+ 


in thoſe of the Royal Academy of Sciences at Paris, 
Standards of the Tard Meaſure, as alſo of the Troy 


and ade: Gat Meights; an Account of which was 
ſome 


Meaſures and 


THE N there were ſome time ſince 
/ Pptepared by Order of the Royal. 
SOCIETY, to de kept in their Archives here, and alſo 
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ſome Months ſince publiſhed by Order of the Councir. 
of the SoctEry in theſe Tranſattions * - It was not at 
all the Intention of the SociErr, to determine what 
was the abſolute legal Length of the 7ard, or the 
real and legal Weight of the ſaid ſeveral Pounds; but 
only to lodge and preſerve, in thoſe reſpective Places, 
Two Meaſures, and Two Sets of thoſe Weights, 
ſufficiently near to what were in common Uſe, and 
well agreeing with each other, for the Purpoſe of 
comparing togethcr, by ſome certain Standard, to 
Which recourſe might be had in cither Kingdom, the 


| Succeſs of ſuch Experiments made either in England 


or in France, in which Meaſurc or Ways might 
particularly be concerned. 


Royal Academy of Sciences, were pleaſed to take 


Braſs Weights of Two French Marcs each; one of 
which was ſent over hither, when one of the Braſs 
Rods, juſt mentioned, was again returned over to 
the SoclETY. And it was the Proportion only 
between Theſe ſeveral Standards, that was propoſed 
to be laid down in the ſaid Paper publiſhed in theſe 


be doubted, but that this Meaſure of the French Half 
Toiſe, and the French Two Marc Weight, are, like 


the Engliſh, ſufficiently agreable to what are there 


conltantly uſed. 
* N 465. p. 185. 


But 


And for the ſame Reaſon, the Sen of the | 


Sn PSACUYEARSSb ARM 


care to have the Length of their Half-Toiſe ſet off 
on both the Braſs Rods, upon which the Engliſh 
Yard had been already laid off, and to provide Two 


Tranſactions; without intending thereby to aſcertain 
the juſt and legal Proportions between the Weights 
and Meaſures of both Nations. Though it is 8. to 
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But as ſome Gentlemen have ſince been deſirous to 
know, how far thoſe Standards really agreed with the 
Original ones, as they are looked, upon to be, in the 
Chamberlain's Office of His Majzsrtr 's Exche uer, 
as well as with thoſe kept for public Uſe, at Gui. 
hall, at Founders-hall, with the Watchmakers 
Company, and in the Tower of London. Mr. 
George Graham, F. R. S. was thereupon requeſted, 
with ſuch other Aſſiſtance as he ſhould find neceſſary, 
to take upon him the Compariſon of the ſaid ſeverat 
Standards; which he has accordingly. done, and 
carefully viewed and examined the ſame, at the Ex- 
chequer, on Friday the 22d of April laſt, in the Pre- 
ſence of the Preſident of the SOCIETY, the Right 
Honourable the Earl of Macclesfield, the Right Ho- 
nourable the Lord Charles Cavendiſh, John Hadley, 
Eſq; William Jones, Eſq; Peter Daval, Eſq, and 
CR Mortimer, M. D. one of the | Ra Brag 3 
and at Guild. hall, Founders- hall, and the Tower, 
on the Medneſday following, the 27th of the ſame 
Month, in the Preſence of all the ſame Perſons, Mr. 
Daval only excepted, who happened to be other- 
wiſe engaged that Day.. All which Gentlemen were 
received with the greateſt Civility and Regard, by the 
ſeveral Officers who have the Care and Keeping = 
the reſpective Standards in Queſtion; who moſt 
readily favoured them with the free Uſe and In- 
ſpection of the ſame; and ſeveral of which were 
themſelves alſo pleaſed to attend the Examination. 
And, as the CoUNC1L of the Society have now 
thought fit to direct an Account to be here publiſhed 

of theſe Trials and Experiments: We ſhall firſt, for 
Order- ſake, begin with the Meaſure of the Jard; and 
then 


5 
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then proceed to what concerns the ſeveral Weights 
of the Troy and Averdupors Pounds. | 

The Standards of Length now uſed in the Ex. 
chequer, are Two ſquared Rods of Braſs, of the 
Breadth and Thickneſs of about half an Inch; the 
one called the Tard, and the other the E//. The 
Ends of neither are exactly flat and parallel, or, if 
they were ſo once, they have ſince ſuffered ſome 
Bruiſe or Damage, and that poſſibly by the impreſſing 
near each End the Seal of a crowned E.; by which it 
appears, they were placed here during the Reign of 
Queen Elizabeth, and, probably, at the ſame time 
when the ſeveral Standard-weights, hereafter men- 
tioned, were lodged here alſo. 5 

To theſe Rods there belongs a ſubſtantial Braſs Bar, 
of about the Length of 49 Inches, the Breadth of an 

Inch and a half, and the Thickneſs of an Inch: On 

done Edge of this Bar is a hollow Bed or Matrix, fitted 
to receive the ſquare Rod of a Tard; and on another, 
a like Bed fitted to receive that of an Ell: And into 
theſe Beds they uſually fit the Tard and Ell Mea- 
ſures brought to be examined and ſealed at this 
Office. The ſquare Tard and Ell Rods fit ſufficiently 

well into theſe reſpective Beds, ſo as neither to rub 
or ſhake very ſenſibly ; yet, as neither the Ends of the 

Rods, or of the hollow Beds, are accurately flat and 

parallel, the greateſt Lengths of thoſe Beds muſt, of 

neceſſity, be ſomewhat greater than the greateſt 
Lengths of the Rods intended to be placed in them : 
By which greateſt Lengths of thoſe Rods, and which 
were looked upon by all the Gentlemen preſent, as 
the real and proper Lengths of thoſe Rods, arc meant 


the Diſtances of Two parallel Planes or Checks, ſo 
f placed 


Cn 
placed as to touch the Rods reſpectively at both 
Ends. 1 5 
Beſides all which, there alſo remains in this Office 
an old Eight-ſided Rod of Braſs, of the Thickneſs of 
about half an Inch, very coarſely made, and as rudely 
divided, into Three Feet, and One of thoſe Feet, into 
12 Inches. This is marked near each End with an 
old Engliſh H crowned ; and is ſuppoſed to have been 
the old Standard of a Tara, lodged there in the Time 
of King Henry the Seventh, and uſed as ſuch, till the 
other above-mentioned, and now accounted the 
Standard, was made to ſupply its Place. 
Now, as the 7Zard is from very old time mentioned 
in our Ads of Parliament, as containing Three Feet, 
or 36 Inches; and the Elli is not therein particularly 
deſcribed, though univerſally reputed equal to one 
Tard and a Quarter, or to 45 Inches; we {hall in the 
following Compariſon ſuppoſe, that the Length of 
the ſquare Braſs Zard Rod, here kept, and marked 
with a crowned E. by that Length meaning, as above, 
its greateſt Length between Two parallel Planes, to 
be the true and genuine Length of the Eugliſb Tard, 
or of Three Engliſh Feet: And with that Length we 
ſhall compare the others here mentioned, expreſſing 
how much they reſpectively exceed, or fall ſhort ot, 
this ſuppoſed Standard Meaſure, 
To examine all which, Mr. Graham was provided 
with very exact and curious Beam-Compaſles of dif- 
ferent Sorts, and adapted to the ſeveral Purpoſes they 
were to be uſed for. One of theſe was by parallel 
Checks intended for the taking the Lengths of the 
Standard Rods above-mentioned to be kept in the 
Exchequer : Another was by rounded Ends, one of 
RR which 
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Plate with 20 Diviſions, the broken Part of a Revo- 


[ 5461 
which was moveable, deſigned to take the Lengths 


of ſuch Standards as conſiſt of hollow Beds or Ma- 
trices, like thoſe already ſpoken of at the Exchequer, 
and the others, to be preſently mentioned, at Gmz/d- 


| hall: And a Third Beam-Compaſs was fitted in the 


common way, with fine Points, for the taking off, or 
laying down, ſuch Meaſures as are marked out by the 
Diſtance of Points or Lines, on any plane flat Super- 


fies. All which Compaſſes were ſeverally ſo con- 
trived, as to be lengthened by the turning of a fine 


Screw, one of whoſe Revolutions anſwered accu- 


rately to the 40th Part of an Inch, and to which there 


was applied an Index, ſhewing, on a ſmall circular 


lation ; and whereon the Place of the Index might, by 
the Eye, be eſtimated to about the 1oth Part of a 


Diviſion; whereby the Motion of the moveable 
Cheek, End, or Point, might conſequently be judged 
of, to about the 8 oooth Part of an Inch. 5 


But Mr. Graham, when he determined by theſe 


nſtruments the following Particulars, deſired it 


might be obſerved, that although the Alterations of 
the Compaſſes were ſenſible to ſo ſmall a Quantity; 
it was not to be ſuppoſed the Meaſures here taken 


with them, could be eſtimated to the ſame Exactneſs. 


The Hand cannot judge with ſo much Nicety, of the 


Shake of a Rod, when applied between the Checks, 
or when let into one of the hollow Beds or Matrices 


above-mentioned: Neither can the Eye, though 
aſſiſted with a Magnify ing-glaſs, pretend to ſee, with 
that Accuracy, the Place of the Compaſs-points, 


when applied to the taking off a Meaſure, ſet out by 


Points or Lines, on the plane Surface of a Rod or 
Rule. 
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Rule. All he therefore thinks poſſible, and that he 
has found he could ſeveral times together, under the 
ſame or like Circumſtances, be conſiſtent in, is to 
_ ſuch Meaſures to about the I 600th Part of an 
Inc 
We ſhall, however, in what follows, give thoſe Mea- 
ſures as they actually did come out, in Revolutions, 
Diviſions, and Tenths: All which are alſo, for the 
Convenience of the Reader, in a ſecond Column, 
reduced to the common Decimals of an Inch; and, in 
a Third, to the Vulgar Fractions of the ſame. 
It may further be noted, that the abſolute Quan- 
tity of all Meaſures, any ways inſcribed on Standards 
of Metal, muſt, from the Nature of Things, vary with 
the Alterations in the Heat or Coldneſs of the Wea- 
ther; and, for that Reaſon, the exact Proportion be- 
tween any Two Standards, taken at differcnt times, 
cannot be expected to be found the ſame to the moſt 
perfect Degree of Exactneſs, unleſs the Temperature of 
the Air ſhall at thoſe different times have been the ſame, 
or that a proper Allowance has been made for thc 
Alteration of it. Yet, in the preſent Caſe, as all the 
ſeveral Meaſures referred to, are inſcribed on the 
tame Metal, Braſs, as none of the Differences we are 
concerned about are very great, and as the Change of 
the Weather was not very conſiderable between the 
Days of Trial; it has been thought this laſt Conſi- 
deration might ſafely be neglected, in ſetting down 
the following Particulars. Which are, that 
The greateſt Length of the 
Matrix ofthe Tard ea. Rev. Div. ö 
ſure, at the Exchequer, $0 : 8,2 = 0102 = — 
exceeded the ſquare 97.56. 
Standard Te ard by 
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The Tard inſcribed on” 
the Royal Society's 
Rod, ado the 
fame 3 
The old Braſs Standard 
at the Exchequer, | [ 

marked with theg9* 5,7 =-0071 = 

crowned p, fell ſhort 

of the ſame by . .. 
The Standard E// Rod, 

at the Exchequer, ex- — 

ceeded 45 Inches, of f: 19, 5 = 0494 = = — 

ſuch as the Standard 20.25 

Tard contains 3 6, by 
At Guildhall, the Standards of long Meaſure there 
uſed, are only Two Beds, or Matrices, the one of a 
Zard, and the other of an Ell, cut out of Two of 
the Edges of a ſubſtantial Braſs Bar, much like that at 
the Exchequer, but not altogether ſo thick; which 
Bar is ſealed with the Exchequer Seal, and marked 
at both Ends with C. R. crowned ; and alſo, as it 
ſeems, with W. M. crowned in like manner. But 
there are here no Rods fitted to theſe Beds; ſo that 
all that ſeemed requiſite and proper to be done, was 
to take both the greateſt Lengths of theſe Beds, and 
alſo the leaſt Lengths of the ſame; the laſt being 
nearly the Lengths of ſuch ſquare Rods as might be ſo 
fitted into the Beds, as to go in every way cloſe, and 
without ſenſibly ſhaking: And, upon taking the faid 
Meeres, it appeared, that 


Rev. Div. 1 
= 6,0= = 0075 = = — 
| 133. 3. 


140.3. 


E . 


The 


91 


The greateſt Length of) 


the Zard Bed, at Guild. 
hall, exceeded the | 
Standard Tard, at the 
Exchequer, by . 
The leaſt Length of the 
ſame Bed, exceeded 
the ſaid Standard of a 
Tard by 
The fete I Length of 
the Ell Bed, at Guild- 1 
hall, exceeded 45 Ex- [L 75 5 . 0444 = 1 
chegquer Standard , 
= Foe 
The leaſt Length of the- 
ſame Bed exceeded 
the ſame Number 1 
like Inches by 


TT” 93 of a Tard, in the Tower of und, 
belongs to his MajesTY's Office of Ordnance, and 
is kept in the Drawing Room there: It is a ſolid 
Braſs Rod, about Seven-tenths of an Inch Square, and 
about 41 Inches long; on one Side of which is laid 
off the Meaſure of a Tard, divided into Three Feet, 
and each Foot into 12 Inches: The Firſt Foot has the 
Inches divided into Tenths, the Second into T welfths, 


Rev. Div. p 


1 . —— — 
n = 0434 = 


I: 117 =.0396 . * 


25.2 


and the Third into Eighths of an Inch, and the Firſt 
Inch of all is divided into a Hundred Parts, by dia- 
zonal Lines. This Rod is ſaid to have been pro- 
vided by the late Mr. Rowley ; it is ſealed with the 


| Exchequer Seal, and Two other Seals of G. A. 
crowned, near one of the Ends, together with his Ma- 


JESTY'S Mark commonly called the Broad Arrow. And 


the 
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the Length of the Tard, or of the Three Feet inſeribed 


upon it, exceed the foremen- JRev. Div. 
tioned Exchequer Standardę o: 8,9 = 01 11 


EL 


of a Tard by 90 

The hex AP Tard, belong to the Clockmaker's 
Company, was delivered to them from the Ex- 
chequer, by Indenture, the 4th of September, 23 


Sides, near half an Inch in Thickneſs, ſealed with the 
Exchequer Seal, and C. R. crowned, near each End; 

and whereon the Length of the Tard is expreſſed, by the 
Diſtance between Two upright Pins, or ſmall Checks, 


filed away to their due Quantity: This was procured | 
by Mr. Graham, to be brought to the Preſident's 
Houſe of the Roy AL SociE Tr, on Saturday the 7th. 


of May laſt, where all the above-named Company 


then met, to collate their reſpective Notes of theſe 


ſeveral Trials, all which were found to agree with 
each other: At which laſt Mecting, Mr. John 


Machin, of Greſham College, the other Secretary of 
the Soclkrr, was preſent alſo: And the Length of 


this laſt Tard Meaſure was then tried, and found to 


fall ſhort of the Exchequer Standard Tard Meaſure, 


now very carefully added 
on the Middle Line of 
the ROYAL SOCIETY 916, = 021 =77 62 
Braſs Rod, | 

Now, as to the Wei ohes, thoſe in the Chamber- 
lain's Office i in his Maney s Exchequer, and which 
are eſteemed the )Standards, are a Pile, or Box, of 
hollow Braſs ights, from CCLVI Ounces 


Rev. Div. I 


downwards, to = 6th Part of one Ounce, all ſeve- 
rally marked with a crowned E.: But they * no 
enny- 


Car. II. AJ. D. 1671. It is a Braſs Rod of Eight 
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Penny-weights, or Grain Weights, that are any 
ways eſteemed or looked upon as Standards. 

The Weight mentioned in all our old Acts of Par- 
liament, — the Time of King Edward the Firſt, 
is univerſally allowed to be the x (on Weight, whoſe 
Pound conſiſted of Twelve Ounces, each of which 
contained Twenty Penny-weights: And as the Pound 
is the Weight of the largeſt ſingle Denomination 
commonly 3 in thoſe Acts, Twelve Ounces 
taken from the Pile of Troy Weights above- men- 
tioned, as there is no ſingle Troy "Penn Weight, 
muſt now be reputed the true Standard of the Troy 
Pound, uſed at this Day in England. 

Beſides which Troy Standards, there are alſo kept 
in the Exchequer the following Standards for Aver- 
dupois Weights: That is to ay, a Fourteen Pound 
Bell Weight of Braſs, marked with a crowned E. and 
— 

XIII. POVNDE AVERDEPOIZ. 
ELIZABETH. REGINA. 
1582. 

1 48 a Seven Pound, a Four Pound, a Tm Pound, 
and a ſingle Pound, like Averdupois Bell-Weights, and 
ſeverally "marked as follows, excepting the Variations 
for the Number of Pounds in each reſpective Wage 

"= A. 


ps © 

1588. 
Ao REG. XXX. 
With which are alſo kept a Pile of flat Averdupois 
Weights, from 14 Pounds down to the 64th Part of 


a Pound. 
When 
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When the Averdupois Weight came firſt to be 
looked upon as a lawful Weight, does not appear ; 
but by theſe Standards it is plain, it has been uſed as 
ſuch, ever ſince the Reign of Queen Elizabeth. And 
as the Weight of 15 Pounds Averdupois, has before 
been made uſe of, in determining the Proportion 
between the Weight of this Pound and that of the 
Pound Troy, we ſhall begin by giving the Counter- 
poiſe of the ſaid 15 Pound Averdupois, as it was 


found in Troy Weight: From whence we ſhall deduce 
the Proportions of thoſe Pounds, and afterwards com- 


pare the ſame with the like Proportions, deduced from 


the Seven Pounds, and ſingle Pound Bell-Weights, and 


the ſingle Pound flat Weight above-mentioned : All 
which Weights were taken in the Preſence of the 


above-named Noblemen and Gentlemen, by Mr. 
Samuel Read, Scale and Weight-maker near A/der/- 
| gate, who brought to the Exchequer a large Balance 
of his own for that Purpoſe, and which, when loaded 
with 15 Pounds at each End, was very readily turned 
with Six Erains; as a leſſer one he brought alſo for 


examining the ſingle Pound Weights, was with halt 


a Grain. He alſo brought with him what he called 
his own Standard Penny and Grain Weights, to ſup- 


ply what was neceſſary to make the Counterpoiſe of 
the Exchequer Weights: With all which the Reſult 


was, that 


The Standard 14 Pound, and ſingle Pound Aver- 
dupois Weights, taken together, were, upon a Me- 
dium of Four Trials, after counterchanging the 
Weights in each Baſon, changing the Baſons, and 
then again counterchanging the Weights, found to 
be counterpoiſed by 218 Troy Ounces, 13 Penny 

— wwetght, 


„% ] —T— 8 
weight, 23 Grains and One- fourth. From whence 
the Averdupois Pound is deduced equal to 6998.35 
of ſuch Grains as the Troy Ounce is reputed to con- 
tain 480 of; and the Averdupozs Ounce, of which 
16 are ſuppoſed to make a Pound, is found equal to 
437.4 like Grains. 95 = 
Again: The Seven Pound Bell Averdupois Weight, 
with the ſame Scales, and upon a Medium of Four 
like Experiments, counterchanging, as before, both 
Weights and Baſons, was found to be counterpoiſcd 
by 102 Troy Ounces One Penny-weight, and 21 
Grains. According to which, the Averdnpors Pound 
comes out equal to 7000.7, and the Ounce to 437.54 
Troy Grains. Fr 
Again: The ſingle Bell Averdupois Pound, with 
the leſſer Scales, on the Medium of Two Experi- 
ments, counterchanging the Weights, the Baſons not 
being moveable, was found to weigh 14 Troy Ounces 
11 Penny-weight and 18 Grains; or was cqual in 
Weight to 7002, and the Ounce to 437.62 Troy 
Grains. . 5 3 
The ſingle Averdupois Bell Ponnd, againſt the flat 
Auerdupois Pound Weight, was found, on a Medium 
of Two like Experiments, to be heavier by Two Troy 
rains and a half: Whence the flat Averdupois ſingle 
Pound Weight weighs only 6999.5, and the Ounce 
11 
The Rox AL SociEr's Averdupois Pound was, in 
like manner, found to be lighter than the Exchequer 
ſingle Bell Pound Weight, by One Grain. 
And their Troy Pound Weight to be lighter than 
the Eight and Four Ounce Troy Weights at the Ex- 
chequer, taken together, by half a Grain. 
Cee -- l 
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kept by them as Standard Weights. 
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The Founders Company of London are, by their 
Charter from King James the Firſt, authorized and 
directed to have the ſizing and marking of all manner 
of Braſs Weights, to be made or wrought, or to be 
uttered, or kept for Sale, within the City of London, 


or Three Miles from the ſame. And the Weights 


delivered to them from his MaJesTY's Exchequer, 


and now kept in their Hall, as their Standards for 


the Uſes above-mentioned; are a Pile of flat Braſs 


Troy Weights, from CCLVI Ounces, down to the 


16th Part of an Ounce, all ſcaled with the Exchequer 
Seal, and marked with C. R. crowned 1684. and a 


Stamp of the initial Letters of the Maker's Name: As 


alſo a Set of Bell Braſs Averdupois Weights, ſealed 


and marked in like manner. And here the follow- 
ing Trials were made, before the above-named Gen- 
tlemen, by Mr. Read, but with a large Balance, 
commonly uſed for Trials at the Hall, in their Office 


for that Purpoſe; and found to turn with about the 
ſame Weight as the former; and alſo with a leſſer 


one, turning in like manner under theſe Circum- 


ſtances, with about half a Grain, which Balance be- 
longed likewiſe to the Hall, as did alſo the Penny 
and Grain Weights made uſe of, but which were not 

And here it was found, that, on a Medium of 
Four Trials, made in like manner as before, at the 


Exchequer, that 15 Pounds Averdupois, being their 


14 Pounds, and ſingle Pound Standard Weights, were 


cCounterpoiſed by 218 Troy Ounces, 15 Penny-weight 


and 23 Grains: Whence the Averdupois Pound is de- 


duced equal to 7001.53, and the Ounce to 437.59 


Troy Grains. f 
Again: 


17551 


Again: The ſingle Averdupois Standard Pound 
weighed, on a Medium of Two Experiments, coun- 
terchanging the Weights, as before, 14 Troy Onnces, 
11 Penny-weight, 165 Grains: Or was equal to 
7000.5, and the Ounce to 437.53 Troy Grains. 
Again: This Standard Averdupois Pound, at a 
Medium as before, outweighed the RoyaL SocieTY's 
Auerdupois Pound, by Two Grains and One-cighth : 


And the Troy Standards of Eight and Four Ounces, 


taken together, outweighed the ROYAL SOCIETY'S 
ſingle Troy Pound Weight, by Two Grains and One- 


cighth, at a like Medium. 


At his Majzsrr's Mint in the Tower of London, 
their Standard Weights are only a Pile of Troy hollow 
Weights, from CCLVI Ounces, down to the 16th 


Part of One Ounce, without any Penny or Grain 
Weights. The larger of theſe Weights, as low as 


the VIII Ounce _—_ are marked with . 
crowned, and inſcribed PRIMO MAII, A® DNI. 


1707. A REGNI VI“. The III and the II Ounce 
Weightsare only marked with A. R. crowned, without 
the Date; and the leſſer have only the Exchequer 
Seal, and the Roſe and Crown, being the Mark of 
his MaJjesTY's Mint, as all the larger ones have alſo. 
And here it was found by Mr. Foſeph Harris, one 
of the Aſay-Maſters of the Mint, with a very curious 


Balance of his own, fixed in a Glaſs Lantern, and 


which he was well aſſured might in ſuch Circum- 


ſtances be depended upon to leſs than half a Graz; 


and with the Addition of ſo many Penny and Grain 
| HE belonging to his Office as were neceſſary: 
that 


cee 2 The 
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The Rovyar Society's whole Troy Pound Weight 
weighed, at a Medium, leſs than the Eight Ounces 
and Four Ounces of theſe Standards, taken together, 
by Two Grains and Three-eighths. 

That the Royar Society's Averdupois Pound 
weighed in Troy Weight by theſe Standards, 14. 
Ounces 11 Penny Weight 16 Grams and Seven- 
eighths; or 7000.87 Grains. 

That the Ror Al Socterty's Pile of 16 Ounces Troy, 
was lighter than 16 Ounces of theſe Standard Weights, 
by Four Grains and Three-fourths. 
And laſtly, That the RoyaL SoctetY's Eight 
Ounces and Four Ounces together, taken from hole 
Pile, weighed lighter than their ſingle Troy Pound 
Weight, by Five-cighths of a Grain. 


x. The Deſerip tion 4 an 1 1 re- 

ducing a diſlocated Shoulder; invented by 
Mr. J ohn Freke, Surgeon of. St. Bartholo- 
mews Hoſpial, and F. R. S. 


GE N TL E MEN, 


Read june Should not have preſented this to you, 

OOO but to ſhew in how ſmall a Compaſs 
the he” Power which can be made uſe of in re- 
ducing a diſlocated Shoulder can be contraſted. If 
therefore a Machine for this Purpoſe be not portable, 
it matters but little to an afflicted Patient Ten Miles 
off, how good an Infirument is out of his Reach. 
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This Machine (fee TAB. IV. Fig. 2.) which conſiſts 
of Two Boxes A, joined at the Ends by Two Hinges, 
contains, when folded together, every thing that can 
poſſibly be wanted in che Operation before- men- 
tioned; and it may ſo cafily be made uſe of, without 
the Aſliſtance of any other Operator than the Surgeon 
employed, that I may venture to affirm, a Patient 
may be ſet down, the Inſtrument applied, and the 
Shoulder reduced, in One Minute, ordinarily ſpeak- 
ing. 

he Length of this Inſtrument, when ſhut up, is 
One Foot Eight Inches, its Breadth Nine Inches, and 
Thickneſs Three Inches and a Quarter. When it is 
opened, it is kept ſo by Two Hooks fixed on the 
Backſide of it; and when one End of it ſtands 
on the Ground, the other ſtands high enough to be- 
come a Fulcrum, or Support of aLeverBB, which is 
fixed on a Roller &, by a large Wood Screw, which 
turning ſideways as well as with the Rowler, it 
| obtains a circumrotatory Motion, ſo that it will ſerve 
to reduce a Luxation cither backward, forward, or 
downward. 5 

The Roller on which the Lever is "REY is juſt the 
Diameter of the Depth of one of the Boxes, into 
which are driven Two Iron Pins, the Ends of which 
are received by the Two Sides of the Box, which are 
an Inch thick. 
The Lever is Two Foot Four Inches, and i is cut oft 
and joined again by Two Hinges C, to fold up ſo as 
to be contained in the Boxes. On the Backſide of it 
is a Hook, to keep it ſtrait; the other End of it is to 
hang over the Roller about an Inch and half, which 
is to be excavated and covered with Buff Leather, for 
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the more eaſy Reception of the Head of the Os 


humert. 
Two Iron Cheeks DD are ſcrewed on uch Side of 


the Lever, to receive through them an Iron Roller 


E, which has Two Holes through it, to receive Two 


Cords coming from a Brace F, fixed on the lower 
Head of the Os humer:; for on no other Part of the 


Arm above the Cubit can a Bandage for this Purpoſe 


be uſeful ; for, if the Surgeon applies it on the muſcular 


Part of the Arm, it never fails ſlipping down to the 


Joint, before you can extend the Limb. 


The Iron Roller has a ſquare End, on which is 

fixed a Wheel E, within the Cheek, notched round, 
which works as a Rotchet on a Spring Ketch under- 
neath the Lever, by which it is ſtopped, as you wind 
it with a Winch; and may at Pleaſure be let looſe, 
as there ſhall be Occaſion for it, by diſcharging the 
Ketch. 


I come now to deſcribe the Brace F, which, com- 


pared with common Bandages, is of more Conſe- 
quence than can eaſily be imagined by unexperienced 
Perſons. It conſiſts of a large Piece of Buff Leather, 
big enough to embrace the Arm, ſewed on Two 
Pieces of ſtrong Iron curved Plates, riveted together, 
one of them having an Eye at each End, to faſten 
Two Cords in; the other is bent at the Ends into 


Two Hooks, which are to receive the Cords, after 


they have croſſed over the Arm above. 


In order to keep the Patient ſteady in his Chair 
from coming forward, or letting the Scapula riſe 
up, on depreſſing the Lever, after the Limb is drawn 
forward by the Winch, there muſt be fixed over the 


Shoulder a Girth with Two E Hooks at the Ends of it, 
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long enough to reach to the Ground on the other 


ſcrewed into the Floor, for that Purpoſe. 


XI. A Letter from Pierce Dodd, M. D. Fellow 
of the Royal College of Phyſici icians, London, 
and Phyſician to St. Bartholomew's Ho- 


ſpital, to the Preſident of the Royar, So- 


CIETY, concerning a Perſon who made 
bloody Urine in the Small-pox, and re- 


covered, 
SIR, EY 
* June 23, FA Aking bloody Water is univer- 


fally eſteemed as terrible a Sym- 


ptom as any that can happen in the Small-pox ; and 
all who have wrote concerning that Diſtemper, do 


unanimouſly agree, that it is a certain Forerunner of 


approaching Death. Dr. Cade, indeed, ſays, in his 


Letters to Dr. Freind, concerning Purging in that 


Diſtemper, that he has ſometimes cured this Sym- 


ptom, by the Help of Camphire, and a copious Quan- 
tity of Acids; but then he adds, that this Relief was 
only temporary ; and that, to confeſs the Truth, he 
never knew any body, that made that ſort of Urine, 
who ever ſurvived the 16th Day from the Eruption: 
And there is nobody whom I know, that has been 


converſant with this Diſtemper, but has conſtantly 


experienced, ſooner or later, the like Fatality in con- 
ſequence of it, I mean, when this ſort of Urine has 
pro- 


5 


Side, where it muſt be hooked into a Ring 7, to be 


84 
40) 
1 
. Y L 
e } 
1 
5 
I 
1 * 
. 3 
z 
g 3" 
4 | 
* 
1 N 
1 
75 A 
v4 U 
* ' 
F 
p þ\ 
* 
J 
| 
. i 
; $ 
N . 
11 
* 
= 
. 
7 : 
_ 
4 
? 
bd, N o 
N ' } 
. 17 
5 i ſ 
b | 1 
* 4 itt 
. 8 
, 
10 
I” } J. 
4 qi! 
. Lb J 
3 WM 
. "el. 
5 a 
N „ 
* 1 
- 
| 0013 
F | 
1 "vj 
Ay 4 Þ 
f [ 
118 
ü 119 
; 
J $40.18 
mn 0 {8 
4 ; : 
. : * 
| © VM 
. | 1 
i U 
1918 
i& ' > | 
i 
Q . | 
c q v 
* $.4 
* 
wm N 
5 ö k 
4 
414 
4 =: * 
b . \ 
5 | l 
oF 4 
Mir 
' } 
i 
* 
* 
i 
by 
. 
; a * 
N : 
1 . 
1 * 
= / 0 
Fi N * + 
Li # * $1 y 
7 
j 
* ” i N h 
1016 | 
' "ll! 


k * i ö 2 * 
” — — — „ * ol 
* > I. Sha 
— , T — . 
3 * 


5 


— 


2 
— 2 
— ” = 
. 


a $4 
— * 
1 
* . 
. 
- + 4 4 
* SS 
: Aw 


1356040 


proceeded from a broken Craſis and Contexture, or, 
as it were, a thorough Diſſolution of the whole Maſs 
of Blood: For I know very well, that you ſhall now. 
and-then have ſeveral Streaks, and ſometimes larger 
Quantities of Blood in the Urine, from the Acrimony 
ot the Spaniſh Flies, upon the Application of Bliſters, 
which are frequently uſed, and ſo frequently like- 
wiſe abſolutely neceſſary, in one or other of the 
Stages of this Diſtemper, and yet the Patient ſhall do 
well. And Dr. Browne, who was a worthy Prede- 


and: q\ Ak tm =. 


ceſſor of mine in dt. Bartholomew's Hoſpital,” and a 
Gentleman of Learning and Eminence in his Profeſ- ; 
ſion, gives an Account of a Gentlewoman, who lived 
in Dean's-yard, Weſtminſter, who made bloody x 
Urine in the Swa/l-pox, Four or Five Days together; l 
which made Dr. Needham, who attended her, to ” 
forſake her; and yet ſhe recovered : But they found 
afterwards, that this bloody Water was not occaſioned 0 
by the Malignancy of the Diſtemper, but by a ſharp * 
Stone, which was at that time deſcending from one : 
of the Kidneys through the Ureters into the Bladder, l 
and which the afterwards voided, —— This I have 4 
from ſome Adverſaria of his, a good Number of 4 
which I have had the Fortune to be in Poſſeſſion of tl 
ſeveral Years, and amongſt which there are {ſeveral ; 
remarkable Caſes, that occurred to him during the 4 
Courſe of a long and extenſive Practice; and which _ 
J do not know, but may, ſome time or other, be 
communicated to the Public, together with ſome D 
others that have happened to fall within the Compals 8 
of my own Obſervation, ſince I have had the Ho- u 
nour to have ſomething to do in the Faculty, in that di 
Hoſpital, and elſewhere. I | 


> 5 But 


6 — - "0 — 


IJ 
But to return to our Subject: A 
It cannot but be a Satisfaction to a Perſon of your 
Humanity and Goodneſs therefore, to hear of an In- 


ſtance in which this frightful Symptom has not been 


attended with its uſual Fatality : It was in the Caſe of 


a young Spark, about 15 Years of Age, Son to a Gen- 
tleman of a very conſiderable Fortune in Jamaica. 


He was taken with a Fever, and great Pain in his 
Head, April 20th laſt, and had the Swmall-pox come 


out upon him the Day following, notwithſtanding 


which the ſame Symptoms ſtill continued, and no- 
thing almoſt would ſtay upon his Stomach, and his 


Head likewiſe was very delirious: He was obliged 


therefore to be blooded, and to take a Vomit, and to 


have Bliſters applied to his Neck and to his Arms; 


which, together with a proper Quantity of Puluis e 
_ Chelis Cancrorum comp. and Nitre, were the firſt. 


things, that I had an Opportunity of ordering for him. 
The next Day every thing was more quiet, and ſo 


again the Third Day from the Eruption; but the 
 Small-pox were very numerous all over him, and of 


a little, rank, angry Sort; as they generally are, [ 
think, upon the Weſt. India Conſtitutions: But this 
young Gentleman had beſides over-heated himſelf a 
little before, by performing a Part at the Montazrn, 


near Eton, where he was a Scholar. | 


Things continued in much the ſame State the 4th 


Day, but towards the Evening there were a few 


Streaks of Blood mixed with, and ſubſiding in his 
Water; which did not much alarm me, becauſe I 
did not know but it might be cauſed by the Bliſters. 
I had but one Reaſon to doubt the contrary, and that 
was, he had had little or no Strangury: But as cer- 
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tain Perſons do aver, there is ſometimes ſuch, or 
even a more bloody ſort of Waters, occaſioned by 
the Flies, even where there ſhall be no Strangury at 
all, I was willing to hope the beſt, and fo made no 
other Alteration in my Proceſs, than to direct a very 
free Uſe of Spirit of Vitriol.— = i 
What was ordered, happened to fucceed: We had 
no more of that Sort of Water, either that Night, or 
the next Day, or the Motning following: But I was 
ſent for in a great Hurry that Day, vig. the 6th, in 
the Afternoon, and found his Friends in the moſt 
terrible Conſternation; not only becauſe it returned, 
but began to increaſe upon them, and was pouring 
off in a free Manner,_— e 
lt was neceſſary therefore to proceed in another 
Method, and I accordingly ordered ſome Gum Arabic, 
Olibanum, and Puluis Amyli, and Alum, together 
with a Mixture of Black Cherry-water and ſmall Cin- 
namon, and Treacle- water, with ſome Tinctura Anti- 
phthiſica and Terra Faponica in it, and the Tincture 
of Roſes, ſtrongly acidulated and ſweetened with 
Diacodium; upon the Uſe of which it began to abate, 
and the next Day the Urine returned to its uſual State 
and Colour. _ „ 
There was nothing farther obſeryable in the Courſe 
of this Caſe, except that the Diſtemper was of the Co- 
herent kind, and accordingly attended with many other 
dubious Symptoms likewiſe : For though it is generally 
rhought, that the Coherent ſort is not ſo formidable 
as the Confluent ; yet, as Dr. Freind has judiciouſſy 
obſerved, and Moreton before him, there is not ſo much 
Difference between them, but they are almoſt always 
attended with much the ſame Appearances, we the 
ame 


ſame Fevers OY at the 1 time > of Maturation : For 
that the Danger does not ariſe ſo much from the 
Sort, as from the Number of the Puſtules; which if 
it be great, there is the like Reaſon to be fearful of 
the Event, whether they flux, or whether they only 
cohere: All which notwithſtanding, this young Gen- 
tleman had the good Fortune to eſcape. | 
I have nothing farther to detain you with at pre- 
fent, but one ſhort Requeſt; and that is, that you will 
be ſo good as to believe me to be, with all the Re- 
ſpect and Eſteem imaginable, 


STR, 
June 23. 1743. Tour moſt Obedient, 
1 : ” Faithful Servant, 


Peirce Dod. 


June 23. 1743. the SOCIETY adjourned to OFF. 27. 
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Armig. R. S. S. de Tranſitibus Mercurii ſub Sole, Oct. 
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XIV. Part of a Letter from M. Geoffroy, F. R. S. and 
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Hans Sloane, Bart. late Preſident of the Rorar So- 
IETI, concerning a Child of a monſtrous Size. 627. 
XV. Tivo remarkable Medical Caſes, one of an Extraordi- 
12 the other an Aſcites cured by Tapping ; 
by Henry Banyer, M. D. Extra-Licentiate of the College 
of Phyſicians, London, to C. Mortimer, M. D. Secr. pap 
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[. Of the Baſes 4 the Cells wherein ibs Bes ; 
de poſs tre their Honey *. Part of a Lotter 


from Mr. Mac Laurin, Profe x4 55 Oe” 
thematics at Edinburgh, and F I, R. S. 


* 


Martin in Folks, Eſd Pr. R. S. RE 175 


1 fie! 19 N 131 C noi n 
neee, 
HE r Sagan} of the Bees in 
making their Cells. of an hexa- 
gohal Form, has - been, ac mired | 
of old and that Fate has been 
ben notice he as the beſt they could have pitched 
upon for their Purpoſes: But 1 yet more furpriſin ng 
| Inſtance of the Geometry of theſe little JnjetFs"is 
ſeen in the Form of the Baſes of 3 giſco- 
vered in the late accurate. Obſeryatigtil 0 M. lier 
Maraldi and Monſicar d. Reaumnur, | > who Has 
found thoſe Baſes to be of that Pyramis 1% 


| Preſented to 
the Royal So- 
ciety Nov. 3. 
n 


Igure, t lat 
requires the leaſt Wax for containing the ame. Quan-/ 
tity of Honey, and which has at the fame time a very 
remarkable Regularity and Beauty, connected tbf 
Neceſſity with its Frugality. On 12 e eee 

Theſe Bafes are fortified frotn Tores cada Nb. 
bus's, the obtuſe Angles of. hi, en are e foihd be 
the Doubles of an Angle that often offers ile f to 
Mathematicians in Queſtions relating to Maxima and 
Minima; that is, the Angle, fd Tangent is to 
the Radius, as the Diagonal is to the Side of the 
Square. By this Conſtruction, of the Six ſolid Angles 


at the Baſe that correſpond to the Angles of the 
Ee ee Nexa- 


Ls 
Hexagon, Three are equal as well to each other, as 
to the ſolid Angle at the Apex of the Figure, each 
of which ſolid Angles is reſpectively formed from 
Three equal plane obtuſe Angles: And the other 
Three ſolid Angles are alfo equal to each other, but 
ſeverally formed each from Four equal plane acute 
Angles, Supplements to the former obtuſe ones. 
By this Form the utmoſt Improvement is made of 
their Wax, of which they are on all Occaſions very 
ſaving, the greateſt Regularity is obtained in the 
Conſtruction, and with a particular Facility in the |} 
Execution; as there is one ſort of Angle only with 
its Supplement, that is required in the Structure of 
the whole Figure. 
Monſicur Maraldi * had found by Menſuration, 
that the obtuſe Angles of the Rhombus's were of 
110 Degrees nearly; upon which he obſerved, that 
if the Three obtuſe Angles which formed the ſolid 
Angles above mentioned, were ſuppoſed equal to each 
other, they muſt each be of 1099. 287; from whence 
it has been inferred, that this laſt was really the true 
and juſt Meaſure of them: And lately Monſieur de | 
Reaumur T has informed us, that Mr. Koenig having, | 
at his Deſire, ſought what ſhould be the Quantity to | 
be given to this Angle, in order to employ the leaſt 
Wax poſſible in a Cell of the ſame Capacity, that 
Gentleman had found, by a higher Geometry than 
was known to the Antients, by the Method of I- 
niteſimals, that the Angle in queſtion ought in this 
Cale to be of L099. 20, And we ſhall now make | 


* Memoires 4 P Acad. Ro 25 des Sciences, 1712. 
+ Memoires ſur les Inſettr Tom, V. 
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567 ] 
it appear from the Principles of common Geometry, 
that the moſt advantageous Angle for theſe Rhombus s 
is indeed, on that Account alſo, the ſame which 
reſults from the ſuppoſed Equality of the Three plane 
Angles that form the above- mentioned ſolid ones. 
Let & N and NM repreſent any Two 
adjoining Sides of the Hexagon, that is, 
the Section of the Cell perpendicular to 
its Length. The Sides of the Cell are not complete 
8 as CGN K, BMNK, but Trapegia 
CG NE, BMNE, to which a Rhombus CE Be, 
is fitted at E, and that has the oppoſite Point e in the 
Apex of the Figure, ſo that Three Rhombus's of this 
king, with Six Trapezia, may complete the Figure of 
the Cell. Let O be the Centre of the Hexagon, of 
which CK and K B are adjoining Sides; join C 
and K O, interſecting it in A; and, becauſe COB is 
equal to CK B, and K Ee qual to Oe, the Solid 
EBC Kis equal to the Solid e B CO; from which it is 
obvious, that the Solid Content of the Cell will be 
the ſame, where-cver the Point E is taken in the 
Right Line K N, the Points C, X, B, G, N, and M, 
being given. We are therefore to inquite where 
the Point E is to be taken in K N, ſo that the Area 
of the Rhombus CE Be, together with that of the 
Two Trapezia CGNE, EN MB, may form the 
Leaſt Superficies. Becauſe Ee is perpendicular to 
BC in A, the Area of the Rhombus is AEXBC, 
that of the Trapezia CGNE, ENMB, is 
CGIEN% KC; theſe, added to the Rhombus, 
amount to AExXBC+2KN xKC—KEXKC; 
and becauſe 2 KNXKC is invariable, we are to 
Eee 2 in- 


Tas. I. 
Fig 1. and 2. 
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inquire, when AEXBC—KEXKC is a Mini- 


mum? 


Suppoſe the Point L to be fo taken upon X N, 
that KL may be to AL as KCis to BC. From 
the Centre 7 deſcribe in the Plane AK E with the 
Radius AE, an Arc of a Circle E R meeting AL, 
produced, if neceſſary, in R; let E be ponds 


cular to A Rin V, and K A be perpendicular to the 


ſame in H; then the Triangles LEY, LKH, LAX, 


being ſimilar, we have LY: LE::LH: EZ:: 


LK. LA: : (by the Suppoſition laſt made) K C: BC. 
Hence, when E is between Land N, we have 


LH+LVLV (=VH): LK+LE ( SKE): 


XC: BC; and when E is between K and L, we 


have LH—LYV(=VH): LK—LE (SKE): 


KC: BC; that is, in both Caſes wc have K & x 


XC HX B(CJ and conſequently AEX BC— 
KEXKC=AExXBC—V HxBC= AE—PH 


xBC=AR—VAHxBC=AH+Y RxBC; 
which, becauſe A Hand BC do not vary, is evident- 


Jy Leaſt when R vaniſhes, that is, when E is upon 


L. Therefore CLBl/ is the Rhombus of the moſt 


advantageous Form in reſpect of Frugality, when K L is 


toALasKCis to BC. This is the ſame Method by 
which we have elſewhere determined the Maxima 
and Minima, in the Reſolution of ſeveral Problems 
that have uſually been treated in a more abſtruſe Man- 


ner. See Treatiſe of Fluxions, Art. 572, &c. 


Now becauſe OK is biſected in A, KC* = O K® 
=4AK?*; and AC*= 3 ARK, or BCS 2 AC= 
2Y 3x AK; conſequently KC: BC: : 2 AK: 2V3 


AK: : I: Vñ, and K L: * : (KC; 1 
1 V3 
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1 tt 4/3, ot #L:2®::YV3: V2; and (becauſe 
AK:AC::1:y3) AL: AC: 21: ½ that is, 
* the Angle CLAis that, whole Tangent is to the 
Radius as a is to 1, or as 14142135 to I0000000; 
and therefore is of 54. 44“. 08“, and conſequently 
the Angle of the Rhombus of the Beſt Form is thar of 
109. 28/. 1"; 
By this Solution it is farther eaſy to eſtimate what 
their Savings may amount to upon this Article, in 
conſequence of this Conſtruction. Had they made 
the Bate flat, and not of the pyramidal Form deſcribed 
above, then, beſides completing the Parallelograms 
CGNK and BMNK, the Surface of the Baſe had 
been 3CBx AK; what they really do form amounts 
in Surface to the ſame Parallelograms, and 3 C BX AH: 


the Savings therefore amount to 3 CB * A X — # I 
2 3 CBX AMES T7 SE, „which is almoſt a Fourth- 


part of the Pains and Expence of Wax, they beſtow 
above what was neceſſary for completing the paral- 
lelogram Sides of the Cells: And at the ſame time 
they ſeem alſo to have other Advantages from 
this Form, beſides the ſaving of their Wax; ſuch as 
a greater Strength of the Work, and more Conve- 
nience for moving in theſe larger ſolid Angles. 
It remains war we ſhould ſhew, that the plane 
AnglesC LB, CLN, and B LN, are equal to each 
other. We before found, that K L: AL:: 
 KC:BC:: KA: (RC) AC; conſequently 
K L: KA:: AL: AC, and the Triangles LK A. 
LAC, are ſimilar: Therefore L 4 . 
AL: LC::KC:;BC::i1:4af3, re 
With the Centre L and Radius LC, de- 
ſcribe in the Plane CG NK the Scmicircle 20K: . 
DCP, meeting the Line K N, in D and 7; * 


join. E 7 


4 — * 
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ns 

join CP and CD, and let Lg be perpendicular to 
CP in Q, then will the Angle CDK be equal to 
ALP, and we ſhall have : LQ::PC:DC:: 
VPK: DK:: LC+ELK:VELC—LK:: 


V4: Vz: V2: 1: : 4C: AL. Conſequently the 
Angle QLP = ALC, and CLP=CLB, or the 
obtuſe Angle of the Rhombus CL Bl. is equal to 
CL, the obtuſe Angle of the Trategium; and 
conſequently, the Three plane Angles that form the 
ſolid Angle at L, or the Apex at /, are equal to each 
other: From which it is obvious, that the Four acute 
plane Angles, which form the ſolid Angle at C or B, 
are likewiſe equal among themſelves. „ 
Though Monſieur Marald; had found, by his Men- 
ſuration, theſe obtuſe Angles to be of about 110 
Degrees; the ſmall Difference between this and the 
1099. 28”. 16“, juſt found by Calculation, ſeems 
ro haye bcen cither accidental, or owing to the Dith- 
culty of meaſuring fuch Angles with Exactneſs: 
| Beſides that he ſeems to admit the real Equality of 
the ſeveral plane Angles, that form as well the Apex, 
as the other ſolid ones we have been treating of. 
And, as to the ſmall Difference between our Angle 
and that determined by Mr. Koenzg, who firſt conſi- 
dered this Problem, but has not yet publiſhed his 
Demonſtration of it, that can only be owing to his 
not carrying on his Computation ſo far, and would 
ſcarcely have been worth the mentioning, were it 
not yet in Favour of the Practice of theſe induſtrious 
little Inſects; and did it not therefore give us ground 
to conclude, that in general, and when the parti- 
cular Form and Circumſtance of the Honey-comb 
docs not require a Variation from their Rule, 
TENN? == thc 
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the Bees do truly conſtruct their Cells of the beſt 
Figure, and that not only nearly, but with Exactneſs; 
and that their Proceeding could not have been more 
perfect from the greateſt Knowledge in Geometry. 
How they arrive at this, and how the wonderful 
Inſtinct in Animals is to be accounted for, is a 
Queſtion of an higher Nature ; but this is ſurely a 
remarkable Example of this Inſtinct, as it has ſug- 
geſted a Problem that had been overlooked by Ma- 
thematicians, though they have treated en on 
the Maxima and Minima; and ſuch an one, as has 
been thought to exceed the Compals of the common 
Geometry.” 
It may be worth while to add knee, that if the 
Cells had been of any other Form than hexagonal, 
and the Baſes had (till been pyramidal, theſe muſt 
have been terminated by Trapezza, and not by Rhom- 
bus s, and therefore had been leſs nn: ing becauſe 
OA and A K would have been unequal : Nor could 
there have been room for ſuch an advantageous or 
frugal a ConſtruQtion as that we have deſcribed, becauſe 
the ſolid Content of the Cell would have increaſed 
with the Right Line K E. The Cells, by being 
hexagonal, are the moſt capacious, in proportion to 
their Surface, of any regular Figures that leave no 
Inſterſtices between them, and at the ſame time 
admit of the moſt perfect Baſes. Thus, by following 

what is beſt in one reſpect, unforeſeen Adyantages 
are often obtained; and what is moſt beautiful and 


regular, 1s alſo found to be moſt uſeful and ex- 
cellent. 


II. 4: 
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| II. A Letter from Mr. John Winthrop, Hol- 
liſian Profeſſor of Mathematics and Aſtro- ; 
nomy at Cambridge in New-England, to : 
| Ci. Mortimer, M. D. Sec. R. S. concerning ; 
= the Tranſit of Mercury over the Sun, April J 
| x —— _ and of an Eclipſe of the Moon, 1 
i Ji Dec. 21. 1740. ” j 
8 
1 SIR, 
[| Read Nov, 3. T HOUGHI have not the Honour 


88 to be known to you, I flatter my. 
ſelf you will excuſe the Freedom of this Letter, ſince 
the Deſign of it is to lay before you an Obſcrvation 
which, I hope, may be of ſome Uſe in Aſtronomy. 
In Confidence of this, I take the Liberty to inform 
you, that, on the 21ſt of April 1740. | had an Oppor- 
tunity to obſerve Mercury, then near his deſcending 
Node, tranſiting the Sun's Disk. Being advertiſed 
by rhe Calculations of that excellent "Aſtronomer 
Dr. Halley, that the former Part of this Tranſit would 
be viſible in our Horizon, I was reſolved to obſetve 
it in the beſt manner I could, with thoſe few Inſtru- 
ments I was furniſhed with; which were only thoſe 
I had received from my P:edeceflor Mr. Iſaac Green- 
wood, and are the ſame that are mentioned by the 
late Mr. Thomas Robie in Philoſophical Tranſactions 
No 382. being a 24 Foot Teleſcope, another of Eight 
Foot, and a brals Quadrant of Two Foot Radius, 
firted with teleſcopic Sights, and having croſs Hairs 
fixed in the Focus of the Glaſſes. All theſe I got in 
Readi- 
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Readineſs; being the more deſirous to make this Ob- 


ſervation, becauſe Mercury had never as yet been 


ſeen entering upon or going off the Sun's Limb at 
his deſcending Node, and this Tranſit ought to be 
_ Inviſible to Europe. The better to obſerve Mer- 
cury's Ingreſs on the Sun, I determined to make uſe 
of my 24 Foot Tube, while an Aſſiſtant I had with 
me uſed that of Eight Foot: After which I propoſed, 

in order to find out hig Path in the Sun, to obſerve 


the Paſſages of Mercury and the Sun's Limbs by an 


horizontal and vertical Hair in the Teleſcope of the 
Quadrant ; and I choſe rather to deduce Mercury's 


Right Aſcenſions and Declinations by Calculation 
from hence, than to obſerve them immediately in 
the common way of placing one of the croſs Hairs 


parallel to the Equator, ec. becauſe, as the Sun was 


likely to be low before Mercary made his Entrance, 
Refraction would have cauſed conſiderable Errors in 
the Places of Mercury determined in this Manner. 


Having no Clock, I was obliged to make uſe of my 


Pocket-Watch, which 1 know to be a good one; and 


by this it was eaſy to diſtinguiſh Time to a Quarter 
of a Minute, which would have ſerved pretty well 


for the Ingreſs of the Planet. But as it was by no 
means ſufficient for thoſe other Obſervations 
deſigned to make, I procured another Watch, which 


ſhewed Seconds; and both theſe Watches I adjuſted 
to the apparent Time, by ſeveral Altitudes of the Sun 
taken with the Quadrant before the Tranſit began; 
and by Altitudes taken the next Day, I found that the 
Watches had kept time exactly enough. I expected 
that the Centre of the Planct would enter upon the 
Sun at zh 2/; bur, being apprehenſive that he might 
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be earlier than the Calculation, I, for ſome time 
before that, with my 24 Foot Tube directed to the 
Sun, kept my Eye fixed on that Part of his Limb 
where the Planet was to enter, as ſteadily as I could 
for the Wind, which then blew freſh. This Precau- 
tion was not needleſs; for, at 4h, 54, 59“, I per- 
ccived that Mercury had made an Impreſſion on the 
Sun's Limb; by the Quantity of which I concluded, 
that almoſt One quarter of his Diameter might be 


entered. After I had beheld this very plainly about 
a Minute, a ſmall Cloud covered the Sun near 3“; 


which then clearing off, and the Sun ſhining very 


bright, as before, 1 had again a diſtinct View of the 
Planet, and ſaw much more than half his Body on 


the Sun. I continued to ſee him till 5h o“ 4077, at 
which time he ſeemed to be gotten almoſt wholly 


within the Sun; for he appeared now very near 
round, though I could not yet diſcern the Sun's Light 
behind him. By the ſhaking of the Tube, I unfor- 
tunately miſſed the Moment of his interior Contact 


with the Sun's Limb, but am certain it could be but 
very little later than this; for I preſently after ſaw 


him fairly within the Sun. Upon which, I repaired 


to my Quadrant; but this being at my Lodgings, at 
ſome Diſtance from the long Teleſcope with which 1 
obſerved the Ingreſs, and which I had no Convenience 


for raiſing nearer Home, almoſt halt an Hour ſlipped 


away before it was poſſible for me to begin my Ob- 
ſervations. I began them as ſoon as I could, and 
continued them till Sun-ſet, excepting when I was 
interrupted by the Clouds; and I obſerved ſometimes 
one and ſometimes the other Limb of the Sun, as I 
tound it moſt convenient. It will be needleſs, I 

ſup- 


[ 575 
ſuppoſe, to give a Detail of all the Obſervations I made; 
I ſhall therefore ſele& Two or Three, which 1 look 
upon as moſt exact, and moſt ſuitable to my preſent 
Purpoſe. One was as follows: —__ 
h / : 


The Sun at the Horizontal - 5 


AE In at he Fre . 39. I. 
Mercury at the Vertical. 39. 16. 
Mercury at the Horizontal . . 


This Obſervation gave me the Azimuth and Alti- 
tude of Mercury at his Paſſage by the vertical Hair; 
from whence I computed his Right Aſcenſion and 
Declination, and from thence his Longitude and 


Latitude. The Method of obtaining which be- 
ing ſufficiently known, I ſhall ſay nothing upon it, 
but only mention the Reſult of he Numbers, which 
was, that at rh, 39/, 16“, when Mercury paſſed the 


Vertical, his Longitude Was 120, 43', 5" W; and 
the Sun being then in 12, 42", 27” of that Sign, 
Mercury was, in conſequence of the Sun's Centre, 
38% his Latitude at the ſame time being 15% 2“ 


North. Another Obſervation was thus: 


RE... 
The Sun at the Horizontal „ TS a = 
The Sun at the Vertical 48. 17. 
Mercury at the Vertical. 48. 25. 
Mercury at the Horizontal „ 


From hence ] concluded, that at , 485 1 Mer- 


cury was in Antecedence of the Sun 3*, 57“, with 14', 


20'' North Latitude. I made another Obſervation 
after this; but the Sun being then very near the Ho- 


rizon, his Limbs were not well defined, ſo that I look 


upon this Obſeryation as much preferable to that. T1 
Ffff 2 ſhall 
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" ſhall ſet down only Two more, which were made 


t 

about the Middle between theſe Two; and were v 

made by the Sun's upper Limb. 3 7 

| 55 . * I 

The Sun at the Vertical . 6. 6. 56. ti 

Mercury at the Vertical * h 

Mercury at the Horizontal 8. 42. L 

The Sun at — Horizontal 5 „ 4. 0 

C N 

A he Sun at 0 Vertical „ J 7 4 tl 

Mercury at the Vertical 1 29: a, 
Mercury at the Horizontal . 18. 26. 
The Sun at the Horizontal 32. 


At the former of theſe Obſervations, VIS. 6b, 7”, : 
by | computed the Longitude of Mercury to be in 
120, 42 "OP , which being taken from the Sun's 
Place; in 12%, 437 35“ vp, leaves 1', 18“ for the Dif- 
ference of Longitude between the Sun and Mercury ; 
and his Latitude was then 147, 47“. At the latter 
Obſervation, the Difference of Longitude was 17, $5", 
and the Latitude of Mercury 14', 42”. 
From theſe Places of Mercury it appears, that his 
boy Motion in Longitude from the Sun was now 
„58“; according to which, if we ſuppoſe the een- 
111 ingreſs to have been at 4h, 57 » WE ſhall find the 
Difference of Longitude at that time 37, 2077; and 
the Semidiameter of the Sun being 1 5% 57% the Lati- 
tude of Mercury muſt be 15“, 36% Nou the Angle 
of Mercury's viſible Way A the Eclipric being, by 
the Theory of his Motion, 109, 23', we muſt con- 
_ clude the former of the obſerved Latitudes about 4 
too ſmall, and the latter as much too large: — an 
Error very inconſiderable in this kind of Obſerva- 
tions. 


1577 J 
tions. From theſe things we may gather by an ob- 
vious Computation, that Mercury was in Con junction 
with the Sun, in reſpect of Longitude, at 5b, 4, with 
14, 59", North Latitude; and that his neareſt Diſtance 
to the Centre of the Sun was 14, 44“; and when 

he was at his neareſt Diſtance, the Difference of his 
Longitude from the Sun's was 2, 39“, which he paſſed 


over in 40' of Time, and conſequently arrived at the 
Middle of his Courſe in the Sun at 6®, 27“: Whence 


the Semiduration of the central Tranſit was 1h, 30%, 
and the End at 7Þ, 57', an Hour after Sun-ſet. 


As to the Place of Mercurys Nodes, the Inclina- 
tion of his Orbit to the Ecliptic, and the other Ele- 


ments of his Theory, I pretend not to determine any 
thing from ſo ſhort a Series of Obſervations as this. 
I content myſelf with the foregoing Determinations, 


which, I hope, are not far from the Truth, having 


taken all the Care I could, both in the Obſervations 
and Calculations. 


I was in Hopes to have made a good Obſervation 


of the Lunar Eclipſe, which happened laſt Week : But 
the Sky, which at the Beginning of the Eclipſe was 
very clear, ſoon became overcaſt, which hindered | 


me from making above One or Two Obſervations 
that I could depend upon; and they were as follows: 


21 December 1740. 
k. 7 


At 5. 24. A plain Penumbra. 
35. The true Shadow ſeems to enter. 
47. Touches Palus Marzotis. 
53. Reaches Mount Sinai. 


After 
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After this the Clouds thickened, and covered the 


Moon till the End of the Eclipſe, Which was about 


gh, 30“, as near as I could gueſs through the Clouds. 
The N ight before the Eclipſe, viz. 20 December, 


at 12h, 14, I ſaw the Moon eclipſe a Fixed Star, 
which, I think, is in the Heel of Caſtor. 


| Theſe Two laſt Obſervations were made with an 
Eight Foot Teleſcope, my Watch being rectified to 
the apparent Time by correſpondent Altitudes of the 


Sun, taken with the before-mentioned Quadrant for 


ſeveral Days together, before and after the Eclipſe. 


I muſt ask your Pardon for this long Trouble, 
and am, 


Tour moſt humble Servant, 


1 Dec. 30. 


1740. i - John d 


n. * * * the Tranſi 17 Mercury 


in the Morn- 


over the Sun, Oct. 25. 1743. 


ing, obſerved at Mr. Geo. * Graham $ Houſe 


in Fleetſtreet. 


Read Noy. „ 


1743 "HE Beginning could not be ſeen 


by reaſon of Clouds, but about 


ah, 45“, Mercury was ſeen (through a reflecting Tele- 
| at Three Foot Focus, magnifying about 50 times) 
about Four or Five of his Diameters within the Sun's 
Limb. 


At Mr. Short's Houſe in Surrey-ſpreet, Mercur 7 


was ſeen juſt * the interior Contact 8b, 30, 955 


through 


"A 
"4 


[ 579 ] TT 
through a reflecting Teleſcope Two Foot Focus, mag- 
nifying about 70 times; the Perſon who obſerved it 
ſays, that the Thread of Light between Mercury and 
the Sun's Limb was ſo ſmall, as ſcarcely to amount to 

the 2oth or 3zoth Part of Mercury s Diameter. 


The following Differences of Right Aﬀeenti on be- 
 Fween the Sun's preceding Limb and Mercury, 
were taken at Mr. Short's Houſe. N 


Sun's preceding Limb touched the) 
Wire at 


Mercury touched the ſame Wire at 


Sun's preceding Limb touched the 8 
JJ ͥ 8 
Mercury touched the ſame Wire at . Þ11. 48. 32. 
Sun's 225 Limb touched the OO 
1 Wire at „„ „% „ „ 


Sun's preceding Limb touched the | 
—_ "I 


Mercury touched the ſame Wire at 


Sun's preceding Limb touched i 
A 


8 Mercury rouched the ſame Wire at 


Sun's preceding Limb touched they 
o 3 


Mercury touched the ſame Wire at 


Mr. Graham got an Obſervation made by a Perſon 
in his Neighbourhood, by which it appears, that 
at 
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at 1 Th, 59% 50”, Mercury preceded the- Sun's Centre 
42" in Right Aſcenſion. 

The Sky clearing up towards One o'Clock, the 
following Times were obſerved at Mr. Graham's 
Houſe with great Accuracy. 


h. of | 1 
Laſt interior Contact at 1. o. 42. 
End, or Mercury juſt leaving the? 1. «uh 


NN TS . + ©. 
This laſt Obſervation agrees to a S with the 
ſame Oblervation made by Dr. Bevis at Mr. Sons 
Houſe in.the S$rrand. 

During the time of theſe Obſervations it blew a 
violent Gale of Wind, ſo that both Obſervers and 
Inſtruments were ſomewhat diſturbed. 


. Eelj 72 of t the Moon, od. 22. 1743. in 
the Morning, obſerved. at Mr. Graham's 
3 in Henner. 


Read Nor. 3. HE Sky was moſtly overcaſt with 
Clouds, ſo that the following Ob- 
ſervations ate che only ones that could be made with 


any Degree of Certainty. 


| h. 1 0 . 
Beginning of the Eclipſe about „% V 
The Shade touched Copernicus about . 1. 39. o. 

touched Plato about . I. 45. o. 
touched Tycho about . . 1. 51. © 
Total Immerſion abour FFF 
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V. Part of a Letter from the Right Reverend 
Father in God ROBERT Lord Biſhop of 
Corke, and F.R.S. to the Right Honourable 
JohN Earl of EG6MONT, F. R. S. concerning 
the Remains of an antient Temple in Ireland, 
of the ſame ſort as the famous Stonehenge, 
and of a Stone-Hatchet of the antient Iriſh, 


Y * 


Read Nov. io. K 81 never met with any ſatiſ⸗ 
e factory Account of theſe antient 
Temples, I imagined that a ſhort Account of this one, 
which I met with in the County of Corke, in the 
Pariſh of Xilgarriſte, when I was upon a parochial 
Viſitation, would not be unentertaining to Tour 
Lordſhip ; it ſtands about 10 Miles from Bandon to 
the Sourh-weſt. „„ 
As to the Drawing TAB. II. Fig. 1. the Ground- plan 
1s exact, but the Upright was not taken upon the Place, 
but drawn from my Deſcription of it, given to Miſs 
Buſbe, a young Lady who is related to my Wife, and 

was then in the Houſe with me. It contains the 
Repreſentation of a very antient Heathen Temple, 
and the Burial-place of ſome Perſon of great Re- 
nown, before the erecting of covered Temples was 
made uſe of, in this Part of the World, or perhaps in 
any other Part of the World, except Fudæa. Which 
ſort of Places of Devotion ſeem to be the moſt antient 
of any that we have Accounts of in Hiſtory. For 
Temples were originally all open, and thence received 
their Name, according to Varro (Lib. 6. de ling. Lat.) 
e a 
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4 Templando, which was an antient Word that ſigni- 
fied to ſee or look out. Theſe Places therefore were 
called Temples by the Heathens, becauſe they were 

holy Places, that were marked out by the Augurs for 
taking their Auguries in; and were therefore left. 
open, that the Prieſt or Augur, who ſtood with his 
Face to the South, according to Roſenus, (Noſ. Ant. 
Lib. III. c. 9.) or with his Face to the Eaſt, according 
to Calepine, (Cal. Dict. Templum) might be able to 
fee all around him; his Art of Prediction depending 
on the Flight of Birds, or ſome Appearances in the 


ſent you, was deſigned or accidental, with regard to 
the Points of the Compaſs, I cannot ſay; but it is 
remarkable, that there are Two Stones, which are 

fixed directly in the North and Weſt Points of this 
Circle; and Two Openings anſwering to the Eaſt 
and South: So that it is poſſible both our Authors may 


be in the right, and that the Prieſt ſometimes ſtood 


with his Face to the Eaſt, and ſometimes to the South. 


The middle Stone, which was the Place where the 
Prieſt ſtood, is lower than the reſt, not being above 
Three Feet high, and was always dedicated to ſome 


Deity or other; and was conſecrated to that Uſe by 


the pouring on of Olive-oil: Which Cuſtom was of 
very antient Date, and ſeems to have been borrowed 


from the Practice of the antient Patriarchs, who 
called theſe Stones Bethels. For when Jacob was 
going from Beer ſbeba towards Padan- Aram or Ha- 


Iſaac 


. 9-2 


Face of the Sky, which varied their Signification- 
according as they ſhewed themſelves, either on the 

Right Hand or Left Hand of the Augur. Whether 
the Diſpoſition of theſe Stones, in the Plan I have 
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Tfaac, having laid down to ſleep, Go p appeared to 


him in a Dream; and, when he roſe up in the Morn- 
ing, it is ſaid, that he tooł the Stone which he had 
put for his Pillow, and ſet it up for a Pillar, and 
poured Oil upon the Top of it, and he called the 
Name of that Place BET HE L (Gen. xxviii. 1 8. 22.) ; 


which Word literally ſignifies in Engliſh, GOD's 


Houſe. Again, when Jacob and Laban made a 
Covenant together, Jacob took a Stone, and ſet it up 
for a Pillar, and probably poured Oil thereon, by 
way of dedicating it to Gop, as he had done before; 


for that Moſes made uſe of Oil in the Dedication of 


the Tabernacle, and Altar, and Veſſels, &c. is plain 
from Lev. viii. 10, exc. And in this Place, when 


Facob and Laban had finiſhed their Covenant, it is 


obſerved, that Jacob offered up a Sacrifice (Gen. 


XXXi. 45. 54.). Again; when Jacob afterwards fled 
from the Shechemites, GoD appeared unto him; and 

in the Place where God talked with him, it is ſaid, 
that He ſet up a Pillar, even a Pillar of Stone, and 
poured a Drink-offering thereon, and he poured Oil 


| thereon. And Facob called the Name of the Place 


here GOD ſpake with him, BET HE L (Gen. xxxv. 


9.15.). And hence theſe Stones, which were erected 


as Marks of thefe Places having been dedicated to 
Go dp, came to be called Bethels; and, by a corrupt 


Pronunciation of the Word, they were in Greek 


called Baiuaia (vide Sanchoniatho). Which is the 
Reaſon why that Stone, which Rhea is ſuppoſed to 
have given Saturn to ſwallow inſtead of a Child, is 
called Bail; and not becauſe it was covered with 
a woollen Garment, which is called Bairy in Greek, 


as Heſychins pretends. Heſych. Etym. 
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And that this Cuſtom of dedicating ſingle Stones 


to GOD was not confined to Judæa, is plain from 
Clemens Alexandrinus, who obſerves, that before the 
Art of Carving was invented, the Antients erected 
unwrought Pillars, and paid their Worſhip to them 
as to the Statues of the Gods (Clem. Alex. Strom. 
Lib. I.). Herodian alſo mentions a Pillar, or large 
Stone, of a black Colour, and a conical Form, at An- 
tioch in Phenicia, which was erected in Honour of 
the Sun (Herod. Lib. V.). Pauſanias alſo mentions 
ſcycral of theſe uncarved Pillars in Bæotia in Greece, 
and fays they were the antient Statues erected to their 
Gods (Pauſan. in Beot. & in Acha.). And that this 
Cuſtom continued till after the Time of the Prophet 

1ſaiah, is plain from his making ule of the Expreſ- 
tion of erecting a Pillar to Go b, to denote the 
Worſhip of God. For, ſays he, In that Day ſhall 
there be 7 Altar to the Lord in the midſt of the 
Land of Egypt, and a Pillar at the Border thereof 
zo the L And it ſhall be for a Sign, and for a 
Witneſs, unto the 3 of Hoſts in the Land of 
Egypt (If. xix. 19, 20.). And Arnobius, who flon- 
riſhed about 330 Years after Chriſt, ſays, that this 
Cuſtom continued to his Time; and that, when he 
was a Heathen, he never met a Stone, which had the 
Marks of Olive-oil being poured upon it, that he 
did not look upon as ſomething divine, and offered 


up his Prayers to it as ſuch (Arnob. cont. Gent. 
Lib. I.). 


As to the Cuſtom of erecting this Bethel with a 
certain Number of Stones around it, this alſo is to 
be found in the Old Teſtament. For it is ſaid of 
Moſes, after he had been in the Mount with Go p, 


and 


[ 585 ] 
and had returned to the People of Iſrael, that he roſe 
up early in the Morning, 2 builded an Altar under 
the Hill, and Twelve Pillars according to the Twelve 
Tribes of Iſrael (Ex. xxiv. 4.): Which Altar was 
| probably ſurrounded with theſe Twelve Pillars, or 
Twelve large Stones, pitched on an End, and ſtuck 
in the Ground; for ſo the Word naw, Matſebah, 
literally ſignifies; as a proper Deſignation of the 
Quantity of Ground, which ought to be looked upon 
as ſanctified by the Altar, and dedicated to Go p. 
Of the ſame kind alſo we may ſuppoſe thoſe Twelve 
Stones to be, which Joſhua pitched in Gilgal, after 
the Children of Iſrael had paſſed the River Jordan 
(Joſh. iv. 20.). The Number of Stones which ſur- 
rounded theſe Bethels, I ſuppoſe therefore were 
intirely voluntary, at the Diſcretion of the Perſons 
who dedicated the Bethel; and might be fewer or 
more, cither according to the Number of Perſons 
_ principally concerned in the Dedication, or the Size 
of the Place, or the Number of Stones which could 
conveniently be found large enough for that Purpoſe. 
The Number of thoſe, of *which 1 have ſent you the 
Draught, are Nine, which ſurround the Bethel at 15 
Feet and half Diſtance from the Centre; the Height 
of cach Stone is about Six Feet above-ground, and 
their Breadth is from Three Feet and half to near 
Four Feet, ſome a little more, and ſome a little lets. 
The Stone marked (5), which ſtands detached from. 
the reſt, Itake to be a Matſebah, or Pillar erected as a 
Memorial of the Burial-place of ſome eminent Per- 
ſon; either the Prince or Prieſt of the Country, or 
probably both: For antiently the principal Perſon of 
cach Family, Tribe, or Nation, officiated both as 
Prince 
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for it is obſerved, that he faid, J have no Son to keep 
my Name in Remembrance, and he called the Pillar 
after his own Name (2 Sam. xviii. 18.). Which 
Cuſtom, of erecting Pillars over the Burial-places of 
cminent Perſons, was not confined to the Land of 


C 586 } 
Prince and Prieſt: And in Hebrew the ſame Word 


Cohen ſignifies both Prince and Prieſt. And what 


confirms this Opinion of its being a ſepulchral Mo- 


nument is, that ſome of the antient Popiſh Families 


hereabouts make uſe of it as a Burial-place to this 
Day. The firſt Account we have of this Cuſtom of 
erecting Stone Pillars on or near the Burying-place 


of eminent Perſons, is that of Rachel's, who dying 


in Child-birth of her Son Benjamin, in the Road 


between Bethel and Ephrah, it is ſaid, that Jacob 
ſet a Pillar upon her Grave (Gen. xxxv. 20.). 
the ſame kind alſo may we ſuppoſe that Mat/ebab 


Of 


or Pillar to be, which Abſalom erected for himſelf 


during his Life-time, though better wrought, and 


more ornamental, in the King's Dale; where it is 
more than probable he deſigned to have been buried; 


Judæa; but was univerſally practiſed, as appears from 
a Paſſage in Homer, where Minerva exciting Tele- 
mackus to go in Queſt of Hes, and ſuppoling the 
worſt that could happen, that is, that he ſhould come 
to a certain Knowledge of the Death of his Father, 
ſhe directs him then to raiſe a Pillar, or Signal, to 
his Memory ; ; or, as Mr. Pope has tranſlated it, 


To the pale Shade Funereal Rites ordain 
Plant the fair Column on the vacant Grave 


A Hero's Honours let the Hero have. 
50M. Odyſ. Lib. I. 


And 


[ 387 ] 
And hence, in my Opinion, came the Origin of 
Obelisks in Egypt, which abounding with the fineſt 
Quarries in the World, gave them an Opportunity of 


pitching Stones of the largeſt Size over the Burial- 1 my 
places of their eminent Men. And you may obſerve, 
that this Stone, of which you have the Plan marked 
(b), is ſomewhat in the Form of an Obelist; being 
Ten Feet high, and Two Feet ſquare at the Bottom, 
diminiſhing gradually to a Point at the Top. | 
It is remarkable, that ſome of theſe Stones mani- _| uy 
feſtly appear to have been reduced to the Form they | WA 
are in by Art; particularly that one laſt- mentioned, ' Wn 
as well as the one marked N. 7. which is reduced 
into an hexagonal Form, the inward and the outward 
Front being ſimilar, with an Angle in the Middle, as 
repreſcnted in the Ground-plan. There is no Ap- 
pearance of any Mark of a Tool, ſo that it is probable, 
that this was done with great Labour, by the Aſſiſtance 
only of ſharp Stones; which, before the Invention of g 
Iron, or of that Metal's being common, ſeems to have — 
been the uſual Inſtrument of Operation in other Cir- | Wi 
cumſtances as well as this. For it is obſerved of Zip- _: Wt 
porah, the Wife of Moſes, when ſhe was ordered to cir- Wh 


cumciſe her Son, that ſhe tos a ſharp Stone, and cut off 
the Foreskin of her Son (Ex. iv. 25.) And, when Go 
orders Joſbua to circumciſe the Iſraelites, he ſays, 
make thee ſharp Knives, as we tranſlate it; but, in the 1 
Original it is, Knives of ſbarp Stones ( Joſb. v. 2, 3.). . =. 
Herodotus and Diodorus Siculus both take notice,  *' 
that it was the Cuſtom among the antient Eg yptians, 1 
at the time of embalming the Dead, to cut open the 1 
Body with an Erhiopic Stone (Herod. Euterp. by 
Diod. Lib. I. c. 5.): And Ovid, in deſcribing the ' Wl 
Origin 


[ 588 ] 
Origin of the Cuſtoms of the Corybantes, &c. ſays, 
that a Phrygian Youth with whom the Goddeſe 
Cybele was in Love, and to whom he proved faithleſs, 
for a Puniſhment * to himſelf, cut himſelf all over 
with a ſharp Stone; Ille etiam ſaxo corpus laniavit 


acuto, &c. (Ovid. Faſt. 4 
It is manifeſt, dhe a "Wat the Uſe of Iron was 


found out in Eg yt before the Time of Joſhua and 
Moſes, both of whom mention it as made uſe of not 
only tor cutting of ſoft things f, but alſo for chizel- 
ing of Stones, (Deut. xxvii. 5. Joſb. viii. 31.) But ! 
apprehend it muſt have been very rare, and that the 
Art of reducing of Iron to the Hardneſs and Conſiſt. 
ency of Steel, was not yet diſcovered; becauſe, when 
GoDp orders Jaſbua to write the Words of the Law 
upon Stones, as ſoon as he had paſſed over Fordan, 
the way he is ordered to do it is this; to platter the 
Stones over with Plaſter firſt, and then to grave in this 
Plaſter the Words of the Law (Deut. xxvii. 2, 3.). 
And yet this is called both by Moſes and Foſbua, 
writing upon the Stones (Deut. xxvii. 8.). 
It is certain, that the Art of poliſhing of Jewels, and 
of cutting one hard Stone with another that was 
harder, was invented and practiſed in Egypt before 
the Time of Moſes; for he ſpeaks of graving the 
Names of the Children of Iſrael in Two Onyx ſtones, 
which, being harder than Iron, even than Steel, are 
not to be wrought upon therewith ; but muſt be cut 
by ſome Stone which is harder than. themſelves. 


* 


2 


* Of the Antiquity of this pra dice, fre 1 xix. 28. 
+ Foſeph, when he was ſent for by Pharoab, fhaved himſelf, Ger. 


xl Ih. 
| Where- : 
$ 
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Wherefore Moſes ſays, with the Work of an En- 


graver in Stone, like the Engravings of 4 Signet, 


ſbalt thou grave the two Stones (Ex. xxviii. 9. II.). 

And therefore the Prophet Feremiah mentions a Pen 

of Iron, as made uſe of for Engraving (Fer. xvii. 1.). 
But the Uſe of Iron does by no means ſeem to have 


been found out in theſe Weſtern Parts of the World 


till much later; and therefore it is probable, that the 

Inhabitants of theſe Countries made uſe of Stones, 
Which were the original Inſtruments uſed in cutting 
both for domeſtic and military Service, in all Coun- 
tries of the known World; as appears of late Years 
from the Practice of the Americans. And it is alſo 
manifeſt, from the many Inftruments of War, that 
are made of Stone, which have becn dug up in theſe 
Weſtern Parts of Europe, that the Uſe of Iron was 
not very common in theſe Parts, till of late Years. 


Montfaucon, in the IVth and Vth Tome of his Anti- 


quities, gives us an Account of ſeveral Tombs being 
opened near Paris, and in other Places; wherein the 
hard and deſtructive Part of the Weapons found 


therein conſiſted of Stone. He particularly gives us 
the Cut of a Stone Hatchet in his own Poſſeſſion, 
which was made of Touchſtone, in the 4th Tome of 
his Supplement, p. 30. But as I have at preſent in 


my Poſſeſſion a much more complete one, made of 


the ſame kind of Stone, I have ſent you the Draught of 


it done with Exactneſs, by a Scale of a quarter of an Inch 


to an Inch, Tas. II. Fig. 2. and you will ſce, that it is 
plainly made for doing Execution both ways; and 


therefore anſwers the Deſcription given by Mont- 
faucon of the Amazonian Hatchet, or the Sagaris of 


Xenophon (vide Montf. Tom. IV. p. 69.). The Handle 


Hhhh . is 
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ſcribe Limits to the Power of the ALMIGEHT v, 
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is made of Yew, and the Stone is not inſerted into | 


the Handle at Right Angles, but makes an acute Angle 
below towards the Hand; the Uſe of which appears 


at firſt Sight. I am, 
Ay LO RD, 
Tour moſt obedient, 
H umble Ser van t, 


ROBERT: CORKE. 


VI. A Latter ** the Revd Mr. 'Griffch W 
Miniſter of St. Lucy's Pariſh in Barbadoes, 
to Martin Folkes, Eſq; Pr. R. S. concerning 

a Zoophyton, ' ſomewhat reſembling. i 
Flower of the —_ 


STIR, 


Read Nor. Owever ſurpriſing the Deſcription 
10. 1743. of a Flower, which I believe is in 
Reality an Animal, may appear; yet we cannot, 
without the higheſt Arrogance, preſume to pre- 


who, for wife Ends, ſometimes hides his Works in 
fuch Darkneſs, as to be concealed from the moſt 
exalted human Knowledge. There are no Ages paſt, 
in which freſh and almoſt numberleſs Inſtances of his 
wonderful Works have not diſcoyered themſelves. 
And what, in outs, ſeems moſt inexplicable, will, 
poſſibly, appear to Futurity, no more than the ah 
tura 


hulod. Trang. M 471. 
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tural Conſequence of other Diſcoveries then become 
familiar. 
The following Deſcription of an Animal, which, 
after Three Years repeated Obſervation, I always 
found unyaricd in its Appearance, had perhaps been 
ſtill rhe Subject of my own ſilent Admiration, if I 
had not been 1 perſuaded by a worthy Member 
of your Honourable SOCIETY to lay it before you, 
as I now beg Leave to do. 

At the North End of the Iland of Barbadoes, in 
St. Lucy's Pariſh, is a Cave about 14 Feet long, 


and 11 "ide: Its Bottom is a Baſon always full of 


tranſparent Salt-water, its greateſt Depth om Three 
Feet: In this Baſon there is a Stone of about Four 
Feet long, and Three in Breadth, always covered 
with Water. From ſmall Holes in the Sides of this 
Stone, at different Depths under Water, appear in full 


Bloom, at all times of the Year, ſeveral ſeemingly 


fine radiated yellow Flowers, with thick-ſet diſtinct 
Petala *: Theſe Flowers, upon the Approach of my 
Fingers, or when diſturbed by any thing elſe that 
came within Two or Three Inches of them, would 
in an Inſtant cloſe all their Leaves together, and the 
Flower, Stalk and all, would ſhrink back into the 
Cavity of the Stone: Yet, if undiſturbed for the Space 
of a few Minutes, they TROP. _ come in a Sight, ß 


* Ar firſt & Sight this Species of Aan * be the Flower 
of the Marigold, but is of a paler yellow. I take it to be a ſort of 
Urtica marina, of which Geſuer has given Deſcriptions and Figures 
in his Book de Aquatilibus ; but a Figure very nearly reſembling this 
above deſcribed, is to be ſeen in Jobnſton, Hiſt. Nat. de 2 
aquaticis, Tab. XVIII. C. A. | 
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and by degrees expand their Leaves, and appear in 
their former Beauty. From fuch an Appearance at firſt 
I could give it no other Name but that of a ſenſitive 
Flower; eſpecially when I once ſaw ſeveral S7amzna, 
but without Apzces, riſe up from the Socket of the 
Flower. Yet no ſooner had theſe appeared to give me 
the Idea of a perfect Flower, but that replete with 


Animal Life, if Motion, and a Capacity of Self-pre- 


ſervation may be called ſuch ; theſe Claws, or Arms, 


which I muſt no longer call Stamina, darted from 


one Side of the Flower to another, and about its Verge, 


With a quick Motion, as if in Search of Prey. What 
further confirmed me in this Opinion, was, that I ob- 
ſerved theſe Claws, when in Motion, to be jointed, 
and that they would often cloſe together, as ſo many 
Forcipes; though their Appearance was but for a ſhore 
time, ſoon retreating and difappearing again in the 
Socket of the Flower: As this ſeems to me, if it 
is allowed to be an Animal, to be its manner of- 
taking its Prey, I leave it to the Judgment of others 
to conſider whether, as theſe radiated Leaves can in 


an Inftant cloſe, with a ſtrong elaſtic Force, to avoid 


Danger, they may not alſo when the Prey is brought 
within their Circle, be of Uſe to confine and ſecure 
it in their Embrace, till it is conveyed to the Mouth; 
which I ſuppoſe to be in the Socket, of what I have 
at firſt called a Flower. The Top of the Stone, out 
of which theſe feeming Flowers do grow, is covered 
over with Clufters of Water-bottles, that reſemble 
unripe Grapes. Among theſe I found alſo ſeveral 


{mall blue Flowers, reſembling the yellow ones in 
their Form and other Qualities. 8 8 
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Having thus given you; Sir, the Deſcription of 
this ſurpriſing Appearance, and that with the utmoſt 
regard to Truth, beg Leave to ſubſcribe myſelf, 


S LR, mm. 
— 37725 : Tour moſt obedient, 
DW ORE” Humble Servant, 


Griffich Hughes: 
Fee Tas. III. Fig. 1. 


VII. A Letter 8 the | Reverend Mr. R , 
JV. D. M. to Cromwell N 


1 6 e . og 8 Mc 1 © pr en Ae * =} — 
CCC 
. 2 7 : 7 — FT IH; 


Pickering, 
a M. D. Secr. R. S. concerning the Seeds of 
9 Muſhrooms. 
| $1 R, Deptford, 08. 31. 17431 
. = HE laſt time but one I had the. 


Pleaſure of your Company, I took 
the Liberty of mentioning ſome Conjectures: of mine- 
upon the Propagation of Muſhrooms, together with 
ſome Obſervations, which I had already made. 1 was 
always of Opinion, that theſe Plants had their Seeds, 
as well as others; and attributed the not diſcovering 
it hitherto, to the Shortneſs of this Plant's Duration, 
andto its fucculent and looſe Contexture, whereby it 
is liable to immediate Putrefaction from the leaſt Al- 
teration of Weather. I could no otherwiſe account 
tor the Method made uſe of by the Halians, who 
make Muſhroom- beds in their Cellars, with a Mix- 
—  : 


1 


ture of fine Mould, and the Parings of Muſhrooms laid 
upon Dung ; and that of our Gardeners, who water 
their Beds with Water, wherein ſuch Parings are ſoaked; 
but by ſuppoſing, that their Succeſs was owing to 
minute Seeds lodged and retained in ſuch Parings, and 
waſhed off by ſach Infuſions. So alſo, as to the 
Mouldineſs of old Dang and Thatch, which the 
_ Gardeners are very fond "of in making their Muſh- 
room-beds, 1 apprehended, that this Mouldineſs was 
not the nutritive Juice or Salt proper for the Pro- 
duction of this Plant, but the Muſhroom itſelf in its 
early and inceptive State. The late warm Rains have 
enabled me to reduce my Conjectures to a Certainty. 
In ſhort, Sir, J have not only diſcovered, that this 
Mouldineſs is a Collection of little Muſhrooms ad- 
hering to each other by minute Fibres, or, as the 
Gardeners in other Caſes call them, Runners; but I 
have had the Happineſs to diſcover and preſerve. the 
Seed of Muſhrooms. 
I had prepared for my Obſervations, by ordering 
the Gardener to make a Mufhroom-bed, in a well- © 
ſheltered Place, after the uſual manner; which was 
finiſhed about Six Weeks ago, but has not yet worked; 
and had charged him to let me know, if any occaſi- 
onally ſprung up in any Part of the Ground. Ac 
cordingly, about Yedneſday, laſt Week, he informed 
me, that a great Plenty had appeared above-ground, 
among the Aſparagus, and on the Graſs-walks, as 
indeed I expected, becauſe on Tuęſday in the Night 
there had fallen 32 of a Cubic Inch of Rain, which, 
together with an unuſual Height of the Thermometer, 
for the Seaſon, made it the molt ſuitable Weather 


For — 1 —— choſe out the moſt 
Pro- 


T FJ 
promiſing Plants, which 1 covered with Bell-glaffes,. 
where there were ſeveral together, and the ſingle 
Plants with little Hand-glaſſes, which I had had made 
for the Preſervation of Wall-fruit. 
On Friday laſt, Oct. 28th, at Noon, I carefully 
gathered about a Dozen Muſhrooms, of the eſculent 
Kind, from under the Glaſſes ; chooſing ſuch as gradu- 
ally differed from each other in the Colour of their 
_ Gills, from a faint Peach-bloom Colour, to a deep 
Purple; flattering myſelf, that as I had hereby got the 
Muſhroom, in its ſeveral States, ſecured by theſe Glaſſes 
from the Injury of the Weather, I ſhould be able to 
diſcover the Seed. : —_ 1: 
With theſe I gathered ſeveral Muſhrooms of another 
Kind, commonly known by the Name of Cham- 
pignons; which alſo I had ſecured under Glaſſes. 
With theſe I began, and ſoon found, what I ſuſpected 
to be the Caſe, that the Gills, as they are called, are 
no other than Capſule, or Pods for the Seed; for with 
one of the lower Magnifiers, and a fine Penknife, Il 
could eaſily divide them from adhering to each other. 
This encouraged me to apply directly to the larger 
ſort of Muſhrooms ; and accordingly I fixed upon one 
of a deep Fleſh-colour, . which I looked upon to be, 
by its Colour, in its Prime. I began with one of the 
Gills carefully ſeparated from the Head, or Stool, 
without bruiſing; but could diſcover nothing in it 
like Seeds, except that, here-and-there, there were 
ſome globular dark Spots, appearing, through the 
Fifth Magnifier, about the Size of very fmall Pin- 
heads: But when I endeavoured, with a finc Bruſh, 
to wipe off any thing, to fix it upon a Talc, the 
lighteſt Touch reduced it to Water. Upon this, Thad 


—— 


— 
* — — ” 
— — — = — — — * — - — ——— 
- —— — — — — — * — Jad * — — 2— þ 4 — 4 - — — 
— — —— - * — — —— — 
IDES EL = —- -— — — N | 
— — 2 — — . — — _ N - EE > 
— = . — —— — — X 
— — — — = — . p= — — _ — * — 2 — _ 0 N 2 — — — 
— 7 — 2 — - 
. ” um mn, * . 4 
= ” — 3 " — — 3 —— as. % =o +2 — — - -——- q — > 
— 4 - * — ; hay.” ag... i, 5.5 — —_ — — —— — — — 3 — — _ 7 w4 2 2. 
— — — - — - - — - * 4 * < a 
2 __ > I = 44-0 "AF. SE" Þ Re IF l | 
- - — 4 22 * — — — 2 — Io 
— - — -- — = - - — -— — — - - = 
— ED ——__ — — -r — e — - 2 — —— a <-> - & — - 
* 2 = 
———̃ D— 8 * pu 1 5 Do * 
- —4 * * - * 2 2 a "Ja : 


— — 
— 


— 
— 
— 
—— 
- 
— 


1 
4 j ls 
"4 * + 
hs ! 
10 1 * * 
1 : 
3- 1 . 
1 
| 1 
＋ * Ts 
4 ; ' 
| | of 
* o 
4 C 
* | * 


[ 596 ] 


recourſe to a thin, but tough Filament, which was 
ſituated upon the Stalk or Stem of the Muſhroom, in 
an exact Diſtance from the Head of the Muſhroom, 
and the Mark, which the Earth round about the Stem 
had made. Up on this Filament appeared a fine 
downy Subſtance of a lively Brown, reſembling the 
Down upon a Moth's Wing, but much finer. I could 
bruſh off ſome of this upon white Paper, without 
reducing it to Water ; but, not having the new Appa- 
ratus for opaque Objects, (which is the only one I am 
without) there was nothing that appeared bold or 
ſharp enough for me to depend upon. I had then 
recourſe to a fine Talc in a Slider, and bruſhed off 
ſame of this brown Duſt upon it; and, after I had 
applied the Second Magnifier, I was gratified with the 
firſt Sight of the Seed of Muſhrooms; for 1 then diſ- 
covered a Multitude of round, regular, tranſparent Bo- 
dies, bearing the ſame Appearance as the Farina of 
Flowers. I then applied the higheſt Magnifier, through 
which they appeared very bold, of the Size of a mo- 
derate Pin s-head. : 
TI have endeavoured to draw a Sketch of the Muſh- : 
room, 6c. in its juſt Proportion. 


TAB. III. Figure 2. 
a. Is the Muſhroom i in which T di iſeovered the & ed 


in its natural dige. 
b. The Filament upon which the Seed was diſco- 
vered, being, as I apprehend, a wiſe Proviſion 
of Nature, to prevent the Wind's Power over 
ſuch minute Bodies as the Seeds are; for, by 
being placed at an exact Diffance between the 
Head 


[592 1 


Head of the Muſbroom, and the Ground, it 


ſecures the Seed before the Wind's Power can 
affect it, unleſs the Wind be high; and, by an- 
other eaſy Fall, enables it to lodge 107% ſa Vel 
in the Ground. 


c. The Part of the Stem under- ground, from which 


the Fibres ſhoot, upon which the little Muſh- 


rooms, marked d, grow, appearing at firſt but 


like a white Moulamefs. 
Figure 3. 


a. b. Animalcules of the Maggot, or Fl ly-kind, found 


in the Head and Stems of — in a de- 


caying State. 
Figure 4. 


The Seed of the Muſbroom, as it m_ through 


the Firſt Magnifier. 


[ have already treſpaſſed ſo much upon your Time, 
and indeed, as it happens, my own, that I ſhall leave 


ſeveral Obſervations upon this odd Plant, as to its 
Potatot-like Propagation, and the Animalcules which 
inhabit it in its decaying State, to another Opportunity: ; 
and nc my ſelf, with real Efteem, es 


SIR, 
Tour af ured F riend, 


and moſt humble Servant, 


Liil 


R. Pickering. py 


C598] 
P. &. 


I had forgot to mention under the Article 6. Fig. 2. 
that the thin Filament is that to which the Edges of 
the Head of the Muſhroom adhere, while it is, what 
is commonly called, a Button, and from which it 
ſeparates by expanding into a Flap. 


3". 1 

Since I wrote the above, I have met with $;gr- Mi- 
chelis Nova Genera Plantarum, wherein! find the Ob- 
ſervations which I have made upon Muſhrooms, though 

entered upon without any Hint or Direction from 
him, or any other Writer, pretty near the ſame with 
his. I think it therefore a Piece of Juſtice, due to 
him, and to the Reading and Judgment of Mr. Wat 
ſon, candidly to allow the firſt Diſcovery of the Seeds 
of Muſhrooms to that Tralian Botaniſt. It fully 
 fatisfies my little Ambition to have had the Honour of 
ſhewing them the Firſt to the RoYaL SocikE ry of 


England. Pr 
e R. Pickering. 


N. B. I thought proper to print the Reverend Mr. Pickering's Paper 
on the Seeds of Muſhrooms, together with Mr. Vat ſons Remarks 
upon it; becauſe Sig- · Micheli's Book, being printed at Florence, is not 
in many Peoples Hands here; and, as that is in Latin, I thought it 

would not be diſagreeable to our Gardeners to have an Account of 
this Diſcovery in Engliſh: Beſides, it is but doing Juſtice to Mr. 
Pickering's Diligence in ſearching into the Works of Nature, fince he 
was fo fortunate as to ſucceed in a Diſcovery which had eluded many 
By 2 ious Botaniſts, and that without having taken any Hint from Mi- 

4, . 


6 


VIII. Some 


LJ 

VIII. Some Remarks occaſioned by the precede- 
ing Paper, addreſſed to the Rovar, So- 
CIETY by Mr. William Watſon, Apothecary, 
and F. R. S. 


N GENTLEMEN, . . 
Read Nor. 17. HE Reverend Mr. P:ckering having 
* at your laſt Meeting laid before you 


an ingenious Account, and ſhewn you, by the Aſſiſt- 
ance of a Microſcope, the Seeds of Two Sorts of 
Fungus s, which were imagined, by many preſent, to 
have been undiſcovered before; I hope I ſhall not be 
thought to detract from that learned Gentleman's 
Merit, if I mention the firſt Obſerver of thoſe minute 
| Bodies, although till now they never have, to my 

Knowledge, been ſhewn in England: For, however 
great my Zeal is to give the Honour of any Diſcovery 
to my own Countrymen, yet Candour will not per- 
mit me to give it them to the Prejudice of thoſe of 
another Nation. It was to the late S$zgr. Micheli, 
Profeſſor of Botany at Florence, that the World 
owes the Diſcovery of the Seeds of Muſhrooms, as well 
as the Flowers and Seeds of the various Species of 
Lichen or Liverwort : He not only ſaw with his 
Glaſſes, but raiſed from their Seeds, many Kinds of 
Muſhrooms, as may be ſeen from his Experiments in 
Page 135. of his incomparable Work intituled, Nova 
plantarum Genera, printed at Florence in the Year 
1729. He conſtantly obſerved the Seeds produce the 
fame Species, as in the more perfect Plants. 


OE RR A 
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A very worthy and learned Member of this So- 
CIETY, Dr. Haller, Profeſſor of Phylic,. Botany, &c. 
in the Univerſity of Gottingen, in his excellent Work 
publiſhed laſt Year, intituled, Enumeratio Met ho- 
dica Stirpium Helvetie, tells us, when treating of 
Fungus's, Page 34. that their Seeds are produced in 
the Laminæ of their concave Side; as he has moſt 
evidently ſeen in the 35th, 5oth, 73d, 93d, and 107th 
Species mentioned in his Work; which Seeds are by 
Nature, when ripe, ſhaken from the Plants, and, being 
ſown, , propagate their Species. He likewiſe men- 
tions, that the Secds of different Muſhrooms: vary in 
their Colour, ſome being blue, others green, white, 
That Ornament of this Society, the late Mr. Ray, 

indeed, mentions a Fungus, diſcovered by his Friend 
Mr. Doody, which he calls, in his Hiflory of Plants, 
Vol. III. Page 21. Fungus ſeminifer externe ſtriatus; 
and Monſicur Tournefort, in his Inſtitutiones Rei Her- 
barie, Page 560. takes notice of another Species of 
this Tribe, which he calls Fungoides infundibuli- 
forme ſemine fætum. Monſieur Vaillant, in Page 57. 
of his Botanicum Pariſienſe, gives a Deſcription and 
Figures of the Seeds of theſe Two Kinds. His Words 
are to this Purport, when tranſlated from the French. 
„ Within the Cavity, ſays he, of theſe Plants, towards 
the Bottom, are contained many Seeds heaped one 
upon another, cut upon theit ſuperior Surface 
* ſomewhat like a Triangle, broad underneath, where 
they are connected to a little Tendon, and are 
whitiſh.” Notwithſtanding the high Veneration I 
have for the Opinions of theſe able Botaniſts, I am 
latisfied the Parts of theſe Two Plants, fo imagined, 

are 


" 


4 


cc 
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are not their Seeds, but rather their Suckers, Fto- 
ones; which, in moſt others of this Tribe, are pro- 


duced from the Root; but from both theſe, as in many 


of the Kinds of Lichen, and in the Dentaria 
bulbifera, are produced. from other Parts of the 


Plant. I cannot help obſerving, that in almoſt all 


Plants, whoſe Seeds arc produced ſparingly, or are 
difficult to be ſaved, Nature abundantly makes up that 
Deficiency by the great Increaſe of their Roots, 
whereby their Species may eaſily be propagated ; as 
is manifeſt in Muſhrooms, Potatoes, Crocus's, Golden- 
rods, Starworts, and above all in the Corona Solis, flore 
farvo, tuberoſa radice, of M. Tournefort, vulgarly called 


Feruſalem Artichokes, the Seeds of which, from the 
Shortneſs of our Summer, having never as yet ripened 


in England. | ſhall only add, that althouga many 
Species of Muſhrooms are catable, and ſome of them 


better flayoured than the common Sort, the Gardeners 
only propagate that Sort with red Gills, called, by way 


of Excellence, Champignon, a Name given by the 
French to all ſorts ot Mulhrooms; but ſome deſcri- 


ptive Word is added to them, whereby they may be 


diſtinguiſhed from this. The Method of propagating 
Muſhrooms according to the uſual Practice, vig. 


from their Suckers, was. firſt mentioned by La 
| Broſſe, in his Treatiſe De la Nature des Plantes, 


and afterwards by Monſieur Tournefort in the Me- 
moirs of the Academy of Sciences, Anno 1707. 
Page 73. Iam, GENTLEMEN, 
— MMaith great Reſpect, 
Nov. 17. 1743, | Tour moſt obedient; 
N [Tumble Servant, 
William Warſon. 
IX. De 
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IX. De Diſparitione Annuli Saturni An. 1743. 
& 1744. e Epiſtola a Duo Godofredo 
Heinſio ad Duun Petrum Collinſonum, 
R. S. S. data. 


Read Nor. 24+ 
1743+ 


Aturnus circa finem hujus & circa 
medium ſequentis anni ſuo annulo 


orbatus apparebit per teleſcopia longitudinis præ- 


grandis. Rarum hoc eſt phænomenum, quod quidem 
ſingulis quindecim annis contingere deberet ; inter- 


dum vero ex defectu commodi terræ ſitus reſpectu 
Solis & Saturni elapſis annis 30. vel 45. demum acci- 


dere ſolet; ſiquidem iſtud ab eo tempore, quo Huge- 


nius veram annuli conditionem primus detexit, tribus 
Circiter vicibus tantum obſervatum fuit. Propter 
emolumentum, quod ex obſervatione rari hujus phæ- 
nomeni in theoriam annuli Saturni omnibus numeris 
nondum abſolutam redundare poteſt, prædictionem 
ejus inſtituere non incongruum viſum elt, quæ ſe- 
quentes involvit conditiones. 


Duæ dantur primariæ conditiones, quas in ejuſmodi 


prædictione attendere oportet. Concernunt iſtæ tranſ- 


itum producti plani annuli per centrum Solis & per 


centrum Terræ. In utroque caſu Saturnus annulo 
orbatus apparet; in primo quidem, ex defectu ſuffici- 


entis illuminationis annuli a Sole; in altero, quia 
margo gracilis annuli oculo directe obvertitur, cujus 
proinde lumen debile oculum ſenſibiliter non afficit. 
Ambæ conditiones rariſſime eodem temporis momento 
contingunt. Si igitur iſtze diverſis temporibus acci- 


dant, fieri poteſt ut a tempore unius conditionis * 


1 = 

ad tempus alterius productum annuli planum Solem 
inter & Terram tranſeat. Hoc caſu ſuperficies annuli 
non illuminata Terræ vel oculo obvertitur, quæ an- 
nuli diſparitionem, in diſco autem Saturni faſciam 
obſcuram, efficit. 

Anno ſequenti 1744. productum annuli planum 
tranſit per centrum Solis d. 10 Julii hor. 22. ſty l. nov. 
in meridiano Pariſienſi; per centrum Tertræ vero d. 25. 
Auguſti hor. 3. A termino primo uſque ad alterum 


annuli planum productum Solem & tertam ſemper 


interjacet; verum poſt d. 25. Auguſti illuminata annuli 


conditionibus annulus Saturni diſparebit d. 10. Julii, 
hor. 22, nec, niſi poſt hor. 3. d. 25. Auguſti, in con- 
ſpectum iterum redibit. Statim poſt diſparitionem 


faſcia larga obſcura diſcum Saturni ſupta ventrem ejus 


(vel infra centrum in tubo aſtronomico) occupabit, 


quæ ſucceſſu temporis arctior evadit, & tandem circa 


d. 25. Auguſti diſparet. Si ejuſmodi faſcia per cen- 


trum diſci Saturni tranſiens circa d. 25. Auguſti adhuc 


conſpici poſſet, indictio foret, annulum craſſitie ſen- 
—_ _—— . WW 5 

Perædicta diſparitionis & apparitionis annuli tempora 
firmis quidem innituntur principiis; cœlo tamen non 


reſpondebunt. Annulus citius, quam d. 10. Julii, 


diſparebit, & ſerius, quam d. 25. Auguſti in conſpectum 
veniet. Neutrum caret ratione. Tranſitus ſcilicet 


plani producti annuli per Solem non ſola eſt diſpari- 
tionis cauſa. Requiritur præterea ſufficiens annuli à 
Sole illuminatio, ut iſte in conſpetum redire poſſit, 
quæ vero certam Solis ſuper plano annuli elevationem 
ſupponit. Hanc 4 gradus æqualem, vel etiam mi- 
norem, ſtatuit Mara/dus. Sumta priori, annulus 14 

ES. dies 


ſuperficies tertæ iterum obvertitur. Hoc modo ex his 
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dies ante ſtabilitum terminum diei 10. Julii, vel die 
26. vel 27. Junii ultima vice ſufficienter illuminatus 
& diſparitioni- proximus crit, quæ lumine ſucceſſive 
decreſcente paulo poſt evenict. Obſervatio de pre- 
dictionis eventu decider, & terminum anticipatz dil- 
-paritionis certius definiet: in hoc enim prædictionis 
genere error aliquot dierum vix evitari poteſt, tum 
quia Sol altitudinem ſuper plano annuli per paucos 
dies ſenſibiliter non mutat, tum quia terminus ſuffici- 
cntis illuminationis nondum exacte definitus eſt; præ - 
ſertim vero, quia diverſitas teleſcopiorum in obſetva- 
tione hujus phænomeni adhibitorum, & diverſa ocu- 
lorum acies diſcrepantiam non exiguam producere 
valent. Quamobrem ſtatuere licebir, annulum circa 
finem Junii vel initium Julii diſpariturum efle. 
Eodem modo annuli quidem aſpectus ceſſabit, 
quando planum ejus productum per centrum terræ vel 
oculum tranſit; diſparitio tamen ejus locum quoque 


ficie ſufficienter elevatus non eſt, quippe quo caſu iſta 
radios Solares nimis oblique ad nos reflectit, ut ocu- 
lorum ſenſum movere nequeant. Supponi autem 


ſolet, elevationem oculi ſuper plano annuli uni gra- 


dui æqualem requiri, ut anſæ Saturni in conſpectum 
venire poſſint; quo poſito, annulus non d. 25. Au— 
guſti, ſed d. 10. Septembris demum apparebit. Aſt 
terminus hic ſufficientis elevationis oculi ſuper plano 
annuli minoris adhuc eſt certitudinis, quam ſupradictus 


illuminationis ſufficientis terminus; unde non mirum 


crit, ſi etiam hic eventus a prædictione aliquot diebus 
aberret, præſertim cum variatio, quæ ex teleſcopiorum 
& oculorum diverſitate oritur, nondum ſatis cognita 


ſit. Iſte autem terminus exactiori modo determina- 


bitur 


12 — N ö 255 . 
3 7 8 n fe 
* „ 8 e r 
* » 5 4 ” * 9 
0 7 e 
Fo EF C © + 4 4 4 5 
N > e 2 1 TG 
05 TK 27olf oe cad, * F 


habebit, quando oculis ſuper illuminata annuli ſuper- 
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[ 665 ] Es 
bitur ex obſervatione, cui caſus exoptatiſſimus in præ- 
ſenti velificatur. 0 5 

Circa ſinem ſcilicet Novembris anni hujus 1743. 


terra valde appropinquat ad ſuperficiem annuli pro- 


ductam, quæ à Sole illuminatur, ita ut terra die 22. 
Novembris non niſi uno gradu ſuper iſtà elevata fir. 
Inde terra adhuc proprius accedit ad dictam ſuperficiem 
uſque ad d. 8. Decembris, quo illi proxima eſt ſub 
altitudine 34+ minut. Terra deinceps recedit iterum 


à prædictà ſuperficie, ſuper qua d. 29. Januarii 1744. 


altitudinem unius gradus nanciſcitur, quæ ſucceſſu 
temporis adhuc creſcit. Si igitur terminus ſufficientis 
elevationis oculi ſuper plano annuli uni gradui æqualis 
pro certo aſſumatur; ſtatim poſt d. 22. Novembris 


hujus anni anſæ Saturni diſparere, nec niſi die 29. 
Januarii ſequentis anni in conf} 


pectum redire debent. 
Sin autem oculus elevatione tantum dimidii gradus 


ſuper plano annuli opus haberet, ut conſpectus annuli 
concederetur; nulla anſarum Saturni diſparitio circa 


finem anni currentis futura eſſet; ſed annulus demum 
circa finem Junii vel initium Julii ſequentis anni oculis 


noſtris ex ratione ſupra allegata ſubduceretur. Hoc 
modo terminum prædictum obſervatio optime definiet, 


ſi advertatur, an & quando annulus circa finem hujus 
anni diſpareat, & circa initium ſequentis iterum ap- 
pareat. Eo caſu, quo annulus plano ſuo producto 
terræ propinquior diſparere vel apparere ſolet, obſer- 
vatum fuit, Saturnum anſam utramque non eodem 
tempore perdere vel recuperate; necnon anſas cur- 
tatas & inæqualis magnitudinis apparere. Hz circum- 


ſtantiæ attentionem obſervatoris merentur, ut conje- 


cturæ robur addi poſſit, qua omnes annuli partes non 
in eodem plano ſitas eſſe aſtronomi collegerunt. 
KKK 5 


[ 666 ] 


Si jam conditiones hactenus enumeratas ex aſſumtis 


principiis breviter repetere velimus; ſequentia ordine 
temporis phænomena obvia erunt. Anſæ Saturni hoc 
anno uſque ad finem Novembris conſpicuæ tunc diſpa- 
rebunt, nec niſi circa finem Januarii ſequentis anni in 


conſpectum redibunt. Ab hoc tempore Saturnus. 
anſas ſuas retinebit uſque ad finem Junii, vel initium 
juli, quo tempore iſtz, lumine ſucceſſive decreſcente, 
diſparebunt. Phaſis rotunda Saturni tunc conſpicua 
erit uſque ad initium Septembris, circa quod adſpectus 


annuli redibit, per quindecim annos deinceps dura- 


turus. Per totum tempus ſitus Saturni reſpectu Solis 
obſervationibus favebit, ſi eam excipias, quæ reditum 
annuli menſe Septembris anni ſequentis concernit: 
Hoc enim tempore Saturnus crepuſculo oculis eripi- 
etur, conjunctioni ſcilicet cum Sole proximus, quippe 


quæ die 14. Septembris continget. Vale. 
Dabam Petripoli, d. 13. Septembris 1743. 
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Superintendant and Profeſſor in that Langu 
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Atfrati of a Natural H itory of Green- 
Hans Egedius, intituled, Det 


gamle Gronlands Perluſtraſtion, eller 
Naturel⸗ Historie, af Hans Egede. Rio⸗ 
benhabn, 1741. 40. Communicated by John 
Green, M. D. 2 of the Gentlemens 
Society at Spalding. 


X. An 


land, 


The Title Page is is as fallows . 


Deſcription of old and new Green 
land, or a Natural Hiſtory of old 
Greenland's Situation, Air, Habitude, and Circum- 
ſtances. 


The Beginning and End of the old and new Nor- 


1743: 


 Wegran Colonies. The preſent Inhabitants, their 
Original, Manners, Living, and Employments. 


The Products, as Beaſts, Birds, Fiſh, c. With a 


new Chart, and ſeveral Copper Plates. By Hans 


Egedius, formerly Miſſionary in Greenland, and now 
age. 
It is dedicated to the Prince Royal of Denmark, &c. 


Inprimatur Marc Woldike. : 


- AP. I. Situation, C Raue, and ＋ il, to p. 4. 


| Greenland lies about 160 Engliſb Miles Weſt from 
Iceland, begins at 59 Degrees, 40 Minutes North 
Latitude. ” 
Its Eaſt Side ſtretches to Spitzbergan 78 to 80 De- 
grees Latitude, and believed to be an Hand ſeparate 

from Greenland. 
Kkkk 2 Its 
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to America on the North- weſt Side: For between 


Which is navigated by them and other Nations on 


Greenland is an high rocky Country, which is 


always covered with Ice and Snow, which never 
thaws except near the Sea. The higheſt Land can be 
feen 89 Engliſh Miles from the 1 The whole 
Coaſt is fortificd with large: and ſmall Illands. It has 


feveral Firths or Rivers, which run a lon g Way within 
. Lands amongſt which is Bag/s River, — the firſt 
Danifh Colony was fixed in 1721. which runs 80 

J. That in all Sca-Charts called 


5 80 er. 7! e of alſo Baer-Saund, which are ſaid 
5 n TwWo large AAdands a a Diſtance: from the 


im Land: W in W l find them ſo. 


2 ele 5, and. the brave Raude, who: firſt dil- 


N d.atain 9. praiſed it, and perſuaded ſeveral 


9 firſt Chriſtian King in Norway, 


land multiplied into new Colonies, many Churches 


and Abbeys were built, Biſhops and other Teachers 


provided for: But the Norwegians were not the 1 | 


Its Weſt Side is known to 70 Degrees Latitude. If 
Greenland is an Iſland, or joined to other Countries, 
it is not known. for a Cortainty, but probably joins 


America and Greenland, ſtretches the Fretun, or 
Bay, called in the Sea-Charts 'Davis's Streigbts, 


Account of the Whale-fiſhery, but to the Bottom - 
this Sound no Ship has ever been. 


” 79 1.9 | 8 
wos f difcavercd: by the Norwegians 


N en to inhabit itz and at the Inſtance 
7 of 0, Yo Tryg 
. . carried a Pri with, him, who taught and baptized 
all the dub and from time to time Green- 
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Inhabitants; for they found wild People on the Weſt 
Side, who without doubt were originally Americans. 
The preſent Inhabitants probably are a Race of the 
3 Schrellingers. In 1545. Dithmar Blef ken reports a 
3 Monk, with his Biſhop, failed to Norway, lived to 
| 45 Years in Iceland: And he reports, that a Dom:- 
1 nican Cloiſter was in Greenland, called Sr. Thomas. 
I But this is proved falſe by Arngrim. 
4 Mogens Heinſon was (ent to find out Greenland, 
and was obliged to return, becauſe his Ship was 
ſtopped (as he imagined) by magnetical Rocks under 
Water, although the Wind was favourable; but the 
real Magnets probably was the Current, which is ſo 
ſtrong at Staton Point, a Ship under full Sail with 
the ire Wind fails flo. 

In 1721. a Company of Traders. was ſet up in 
Bergen, with a Royal Privilege, when King Fre- 
deric reſolved to begin a Colony at 64 grees, 
wherewith 1 and my Family went, and cbntinued 
15 Years. - Our Deſign was to find the "Eaſe Di- 
ſtrict, as the beſt: A Hollander affirmed" ſome of their 
Ships had been there, and found the Land free from 
= Ice in 62 Degrees. This I found ro be true in 1736. 
EE on paſling Staton, Huck, and Cape Fare wel, near the 
3 Land, then free from Ice on the Coal; which was - 
nn ot uſual: But as it is ſeldom -rhat*Shij ps Lan come 

wuoͤith Safety to the Eaſt Side, it is m8 convenient 

with ſmall Boats through the Openings near the 
Main, where the Current ferting South-welt Prevents 
the Ice from ng | 


: > 
. N . 


Carp. 
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Natural Produfts, t to p. 27. 


Cap. III. 


In the Bay of Hope there ate many good Places for 


feeding of Cattle, with proper Ground for Tillage, 
and good Water : No Trees, except within the Rivers, 


divers Plants here, as Angelica, Roſemary, Scurvy- 


graſs; and a Graſs with yellow Flowers, whole Root 


Imells like Roſes in the Spring. 
| In 60 and 65 Degrees, the Country is beſt, and 
Barley will ripen there: Turneps and Colwort grow 


well; eſpecially the firſt, which are large, and =. 


ſweet Taſte. 
There arc Rocks which proticce Verdegriſe, as alſo 


Sulphur or Brimſtone, Marcaſite ; and I found on an 
Iſland one of a yellow brown Sand, having Cinna- 

barine red Veins. There are whole Mountains of the 
Asbeſtus. There is found a grey Stone, or Baſtard 
The Sea produces 
ſeveral ſorts of Conchs and — alſo divets ſorts 


Marble, of different Colours. 


of C orallines. 


2 Ak. IV. Air and Weathee, to p- 32, 


The Summer here laſts from May to September : 
The Cold at 64 Degrees is moderate, but at 68, Oc 
extreme, and will freeze Brandy. 

The Land is conſtantly covered with Ice and Snow, 
except near the Sea, and in the Rivers. 
Summer oft-times is warm in Greenland, it ſeldom or 
never thunders, c. The Aurora Borealis is fo 


ſtrong here towards New Moon in clear Weather, as 
Jan may read by it. 


Cap. 


only Bruſh- wood: Juniper-buſhes abound here, whoſe 
Berries are the Size of the largeſt Peaſe. There are 


Although the 


* 
: « 
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Car. v. Beafts and Birds, Hunting and Fewling, 
} do p. 36. 
1 | Greenland produces Bears, which live on the Ice, 
3 and are dextrous at catching Otters, Seals, &c. Rain 
Deer are in great Plenty. Hares are very large, 
good and white all the Year. There are plenty of 
Foxes. They have Dogs, none of which can bark, 
only howl. 


Their Birds are the Ryper, | or Wood. Partridge, 
' Ravens, Eagles, Falcons, SPArrows, Goldfinches, &c. 


The Moſquitoes are * nnn in Jub and 
Auguſt. 


Cay. VI. Fiſhes and . Aal and 


Fiſbing; Whales, N. ar val or Sea- Unicorn, and Sea- 
Birds, to p. 55. 


The Sea produces Whales, the Fin-fiſ, which live | 
on a kind of Louſe, brown- coloured, who moves ſo 
ſlow, that he may be taken by Hand. This Creature 
is oily, and, when rubbed with the Eingers, produces: 
Tram. 
There is another ſort of //hale in theſe Seas, called 
North. Capers, which feed on Herrings; as alſo the 
2 Sword-fifb, who is the Whale's greateſt Enemy; and 
2 when he kills one, cats nothing but his Tongue, 
4 leaving the reſt to the Shark, Walroſs, and Birds of 
Prey. In theſe Seas are Cachelots or Pot- fiſb, a ſort 
of Whales, their Length 50 to 70 Beet. The M hite- 
fiſb are likewiſe in theſe Seas, like a Hale, but 
without Fins on the Back. There is likewiſe a ſmall 
Whale produced here called Butts- kops; as alſo Unz- 
corns of the Whale kind, which they call Narval: 


Their 


3 


ren 


Their Horn, as ſome Authors affirm, are not Teeth, 
becauſe its Root is not in the Jaws, but goes a long 
Way into the Head. The Nſer, or Porpoiſe, arc alſo 
in theſe Seas; as alſo the Malroſs, ſhaped like a Seal, 
but much larger; his Fleſh is like fat Pork : His irre- 
concilable Enemy is the white Bear. There are 
ſcveral Sizes of Seals, but of the ſame Shape, except 
the Klap-myſs, which has a cartilaginous Hood, which 
covets his Eyes. There are other Fiſh, as Sharks, 
Holly-butts, Red-fiſb, Trout, Salmon, Bull-heads, 
Stone-biters, Smelts, Whitings, Herrings, and a Fiſh 
like a Bream, with Pricks on its whole Body. There 
are Myſſels, and ſome large ones that produce the 
Pearl: Here allo are Shrimps, Crabs, &c. 

Amongſt the Sea-birds are the Edder, Ducks of 
Three Kinds; as likewiſe the AZker, and the Tor- 
nauviarſuk, which has beautiful Feathers, and the Size 
of a Lark: There alſo are Geeſe here. Greenland 
produces Maus, Redſhanks, Cormorants, Lunders, 
Parrots, Sharvers, Terſters, A ks cant $ — 


c. 


Cape. VII. A and Utenfs ls, to p. 63. 


The Imployments of the Greenlanders, on Shore, 
are to ſhoot Rain Deer; and at Sea to catch Whales, 
Seals, Birds, &c. The Bow is about Six Feet long, 
of tough Fir, which they bind round with Deer 
Sinews: The Point of the Arrow is pointed with 
Iron or Bone. All the ſort of Fiſh they catch, and 
cannot eat freſh, they dry againſt Winter. 
The Boats are of Two ſorts; one uſed only by the 
Men, about Three Fathom in Length, their Breadth 
about 19 Inches, with an Hole in the Middle, not 
larger 


* 


their Hands and Knees. 


Cap. IX. Shape, Conſtitutions and T, empers,t top. 68. 


mumble over their Bodies ſome ſtrange Jargon. 
| Wounds they ſew up; Catatacts on the Eyes they 
take off as follows: They inſert a crooked Needle 
under the Skin, and with a Knife raiſe it up, and 
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larger than one Man, cloſe-laced, can thruſt himſelf 


into; with theſe Boats they are able to row 128 rer 
a Day, uſing only one Oar. FCC 


Cay. VIII. | Manners and Habirations, top. 66. 
Their Houſes are of Two ſotts, Winter and Sum- 


mer: The former are made of Turf and Stone, from 
Four to Six Feet high, flat-roofed ; on one Side are the 


Windows, made of bleeched Seal-guts, Holly-butt 


Maws, ſown together, and are ſufficiently 1 


parent: Their Doors are very low, they creep in on 
Their Summer-houſes are 


made by raiſing Poles, which they cover with young 
Seal-Skins. 


The Inhabitants of the Northern Parts are troubled 
with Dyſenteries, Bloody-fluxes, &c. They have ſel- 
dom any contagious. Didem pers: They uſe no Me.. 
dicines; and, inſtead of Rene their Conjurers te 


draw it off ſafely. When their Children are troubled 
with Worms, the Mother puts. her Tens & | the 18 


. Fundament, to kill them. FER oe 


Cap. X. XI. and XII. Of heir Cuſtoms, Aenne | 


E loathing, Diet, and . to p. 7 7. 


Rn Car. 


[ 644]. 
Cav. XIII, Marriages and Education, to p. 82. 


They have riotous Aſſemblies, in which it is 


reckoned good Breeding, when a Man lends his Wife 
to a Friend. None come to theſe but married Peo- 


ple. The Women eſteem it a piece of Fortune 
when they have to do with their Prophet, and the 
Husbands pay them for the Honour; eſpecially if 


they prove with Child, their own Endeavours having 
been fruitleſs. 


The Women, as ſoon as delivered, go immediately 
about their uſual Work, The Navel-ftring muſt not 
be cut by a Knife, but a My/cle-ſhell, or bit off; 
when dried, it is uſed as a Charm. They hold a Piſs- 
pot over the Womens Heads whilſt in Labour, think- 


ing it to promote haſty Delivery: " ſeldom bring : 
Twins, but often Monſters. 


Car. UV. Manner of burying their Dead, and 
preſerving their C orpſes under Tumuli of Stones. 


CA p. XV. Games, Poetry, Mufic, and Dune, 
A 


They have ſeveral Diverſions amongſt them, as 
Singing, Dancing, in which they challenge one an- 
other. They play likewiſe at Foot-ball : Thus, they 
ſay, the deceaſed Souls play in Heaven with a Wal- 


roſs's Head, which is performed when the Aurora 
Borealis ”_ 


CAP. 
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Car. XVI. and XVII. Language and a 
to p. 105. 


At Page 86. the Author preſents his Reader with a 
Greenland Ode, much like Lapland Poetry. 
Their Language has no Affinity with any known 
European one: Few Words are like the old Nor- 
Wegian. It is difficult of Pronunciation, as moſt of 


their Words are Gutturals. It has not the Letters 


c, d, f, ER 


Car. XVIII. and XIX. Preſent State of Trade in 


Greenland, and of Religion there, to p. 120. 
Their Religion conſiſts in nothing more than ſu- 


perſtitious Ceremonies. 


Cap. A. . Aſtronomy, to p. 125. 


The Sun, Moon, Planets, and other Stars, they 
imagine had their Beginning from their Forefathers, 
and were formerly People by a ſingular Manner taken 


up to Heaven. They are of Opinion, that when'the 
Moon does not appear, or is dark, it is ſeeking her 
Suſtenance on the Earth: And they ſay further, that 
it ſometimes comes down, and makes Whores of their 


Women; for which Reaſon none dare lie on their 


Backs, before they ſpit on their Fingers, and ſtroke it 


over their Bellies; and young Girls dare not ſtare at 


the Moon, for fear of conceiving by her. 


Cap. XXI. Conſiderations of the Reverend _ 
Learned Author, for promoting the Succeſs of his 
Miſſion, and the Salvation of the Greenlanders, 
to the End. 


DD 
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XI. Gem Obſervations on a Polype dried. 
By Mr. Henry Baker, F. R. S. 


Read Dec. 8. \ Pprehending that if a Polype could 
* be dried, and well extended before 
the Microſcope, ſome Particulars in its Structure 
might be diſtinguiſhed better than when we view it 


alive, and in Water, 1 applied myſelf to attempt the 
doing it: And, after many Trials, (which were ren- 


dered fruitleſs by the Minuteneſs and extreme Ten- 


derneſs of the Arms and other Parts of this Animal, 
that contract as ſoon as taken out of Water, and ſo 
cling together, as to become inſeparable afterwards, 
without being torn to Pieces) I happened, at laſt, to 
hit on a Method of performing the Operation per- 
fectly; which Method I ſhall here ſubjoin, as taken 


from my Eſſay on this Creature lately publiſhed “. * 
The Method of drying Pol ypes for the Micrſeope.. 


I chuſe a Polype to my Mind, and put it in a ſmall 


convex Lens with a Drop of Water; where, when 
it is extended, and the Tail fixed, after pouring off a 


little of the Water (if the Quantity ſeems too much), 
I plunge it, Lens and all, into Spirits of Wine, in 


the Bowl of a large Silver Spoon, Hereby it is in- 
ſtantly killed; the Arms and Body contracting, ſome- 


times more, ſometimes leſs, at the ſame time, I. 
then rub it gently in the Spirits with a very ſmail ſoft 
hair Pencil, to clear away its Lice, which may be 


ſeen to fall off, and lie dead at the Bottom of the 
Liquor. 


* Natural Hiſtory of the Polppe, P. 8 
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Thus far the Buſineſs ſeems pretty eaſy ; but ll the 


a Polype out of the Spirits, and extcnd its Body and 
Arms on a Talc, though 1 have deſtroyed great Num- 
— in attempting it; for the Parts immediately cling 
ogether, in ſuch a Manner, that it is not poſſibie to 


7 them again, without tearing them all to 
Pieces. 


I bethought myſelf, therefore, of adjuſting them 
upon the Talc, whilſt in the Spirits; and, to effect this, 


I flip a Talc under the Polype's Body lying in the 
Spirits; and, diſplaying its Arms, &c. thereon with 
my Pencil, by the Aſſiſtance of my Nippers I lift the 


Talc, and the Polype upon it, gently out of the Spirits: 


Then, holding it in my Nippers with my Left Hand, 


I dip my Pencil in the Spirits with my Right, and 
therewith diſpoſe the ſeveral Parts to my Wiſh as near 
as I am able; at the fame time wiping away the Lice 
with my Pencil, if any are to be ſeen upon the Talc. 


When all the Parts are rightly extended, I lay it 


| carefully to dry, which it does very ſpeedily, leaving 
the Pohpe ſticking to the Talc in the Manner it was 


diſpoſet. 3 
The chief Difficulty now is over; but ſome Cau- 


tion is ſtill needful to ſecure it ſafely in a Slider: 
For, if another Talc be laid upon it in the common 
Way, all our Labour will be rendered fruitleſs, by 
its being broke and ſpoiled. To prevent this Mif- 
fortune, as ſoon as the Talc, whereon the Polype ſticks, 
is let down into the Hole of a Slider, I cut Three 


little flat Pieces of Cork, about the Bigneſs of Pins- 


heads, and the Depth of the Polype, and gum them 
in a triangular Poſition, partly on the Edges of the 


faid 


Skill Il am Maſter of could never enable me to take 
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faid Tale, as it lies in the Hole, and partly to the 
Ivory Sides of the Hole itſelf; by which means the 
upper Talc being kept from being able to preſs upon 
the Polype, it may be put on and fixed down with a 
braſs Ring, without any Fear of hurting it. 
If you intend to dry a Polype in its contraſted 
State, it may be put directly into the Spirits without 
uſing any Lens; but if you deſire it extended, you F 
will find the Lens quite needful. 4 
Vinegar, Water wherein Salt is diſſolved, or Spirit 1 
of Wine, kills a Polype immediately: But Spirit of 
Wine is fitteſt for the Purpoſe, as it gives a greater 
Firmneſs to the Parts, Uries away from the Talc 
ſooneſt, and leaves no Soil or Smear behind it, as the 
others do. 
Having now the Honour to ſhew the Gentlemen 
here preſent a Polype prepared after the above Man- 
ner, and incloſed in a Slider between Two Pieces of 
 J/mplaſs; I ſhall beg Leave to point out what may 
particularly be learned thereby, and give a Drawing 
of the ſame Polype, as viewed 'by the Microſcope, FF 
[fee Tas. III. Fig. 5.] in order to make the following 
Obſervations more intelligible and ſatis factory. 
Firſt, As the Body thus dried exhibits a Reticu- 
lation of minute Veſſels, which appear evety-where 
moſt curiouſly interwoven, we may reaſonably ſup- 
poſe they ſerve as Veins and Arteries, through which ; 
| ſome kind of Blood or Juices circulates, as in other | 
Animals: But we cannot diftinguiſh fuch Blood or I 
Juices circulating in the living g Polype, or diſcern any 
thing like Veſſels, though now they are ſo apparent, 
Secondly, The Anus of the Polype may be diſco- 
vered very plainly in this dried Object; whereas in a 
living 
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living one it requires much Attention to ſee it in a 
ſatis factory Manner. 

Thirdly, The Mouth, or Opening between the 
Arms, appears here like the Mouth: of a Sack or Bag, 
which indeed the Body does not badly repreſent. 


Fourthly, By e the Arms thus dried, we 


obtain a clear Idea of the Means whereby this Crea- 


ture catches faſt hold of its Prey, the Moment of its 


touching it, and before it can bring its Arms to claſp 


about it: For we plainly ſee here, "that the Arms are 
thick beſet with Hairs, or rather ſharp Hooks, which 


poſſibly are moveable, and can ſtrike eaſily into the 
Body of a tender Worm. But theſe Hooks or Hairs 
are not viſible in the living Animal; being then, 
perhaps, ſome-how or other generally drawn in, or 


laid flat and cloſe along the Sides of the Arms, as 1 
have ſeen them in ſome ſorts of Star- fiſn. Beſides, 
the Water wherein we are obliged to view a Polype, 


when alive, will not permit ſo tric an Examination 
as it can now be brought to. 
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XII. 4 Catalogue of the FirTY PLANTS 

from Chelſea Garden, preſented to the 
 RorYaAL SOCIETY by the Company of 
Apothecaries, for the Tear 1740. purſuant 
to the Direction of Sir Hans Sloane, Bart. 
Med. Reg. & Soc. Reg. Præſ. By p Joſep 
Miller, Apothecary, Hort. 2 Pref. & 
Prelt. Botan. e 


nal bee. ny. vor. X | Canthus ſativus, vel mollis 
8 7 i; C. B. 383. 
902. Acanthus aculcarus. ib. 
903. Acanthus ſpinis mitioribus. Pluk. Almageſt 6. 
904. Antirrhinum anguſto folio Linariæ eleganter 
Vvariegato, flore rubro, rictu luteo. Boer b. 
90 5. Anthora. Off. Aconitum r ſroe An- 
 "'phorg.'* C. B. 

206. Aphaca. Park. Lathyrus luteus annuus foliis 

Convolvuli min. Mor: 

907. Braſſica campeſtris Perfoliata alba. 6, B. 
908. Cannabis ſativa alba. Off.» 
dog. Centaurium majus'foliis in | plures lacinias di 
oe 
910. Clinopodium Ge 1 foliis inferi- 
Nis Ocimum, ſuperioribus . refe- 
rentibus. Tour. Cor. 
_ 91r. Caſſida Alpina ſupina magno flore. ib. 
912. Colutea veſicaria. C. B. 
913. Cochleatia minor rotundifolia noſtras. Rai 


& In. 


914. Cro- 
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928. 


914. 


915. 
916, 
917. 


918. 


919. 


920. 


921. 
922. 
2 


925. 


926. 


927. 


929. 


930. 


931. 
932. 


933. 
931. 


935. 
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Crotolaria Americana fruteſcens flore luteo, 

ramulis alatis, folio mucronato Ind. Hort. 

Cel. 

Dracocephalon Americanum. Breyn. Prodrom. 

Doronicum Romanum. OF. 

Delphinium, five Confolida regalis flore roſco. 
Tourn. 

Ephemerum Virginianum Tradeſcanti flore pur. 

pureo. Park. Par. ; 

Eupatorium Americanum herbaceum Meliſtr 
folio villoſum. Houſt. h 

Ferula major, ſeu fœmina Plinii. Morr. Umb. 

Fraxinella flore albo, five Dictamnus albus. OF. 

Fumaria ſiliquoſa ſempervirens. Cornutz. 

Galega -quinquefolia floribus parvis rubtis. 
 Houſtop. 

Gingidium Rawolfi foliis Foeniculi. C. B. 

Harmala. Off: Ruta que diet ſoler Harmula. . B. 

Herba Paris. Of. 

Hedy ſarum clypeatum flore ſuaviter rubente. 
Hort. Eyſtet. 

Hieracium hortenſe floribus atropurpurcis. C. B. 

2 maritima. Ib. 
athyrus perennis latifolius. Ib. 

Lathyrus ſylveſtris Dodonæi. Park. 

Lathyrus Siculus flore odorato magno. Boerh. 
Ind. 159. 

Lychnis multiplex flore purpureo. C. B. 

Mentha rotundifolia, odore Menthæ Romanæ 
verticillis minimis. Rand. 

Menthaſtrum. Off. Ment haſtrum ſdicatum folio 

longiore candicante. J. B. 
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Mm mm 936. Mil- 
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94. Thlaſpi arvenſe minus luteum. «Papk. : 


949. Vulgerarid flore'purpuraſeence;; Turn. 
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936; Millefolium purpureum vulgare. der 
937; Nigella arvenſis cornuta. C. BZ. 
938. neee fructu Lupali. Ind. Hort 
3107 ACH. | + 

939. Patictaria' Polyroni folio eden 8 | 


940. Polypodium ſenſibile. Munting. Hiſt. 


94i. Pſeudo- Dictam nus verticillatus inodorus. C. B. 


942. Senna Italica, ſtve foliis obtuſis. Ib. 


943. Sideritis- Romana altricalis-ſpinofis. H. Lad. 
TOY Bags i! D049 £1116 NLO | 131 2 + AF 
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945: Thrtaſpi:Of1Thlaſps arvenſe ſiliquis latin: CB. 
946. :Utricapilulifera Parietatiæ foliis- 00 We 


Ci Nen 127319 uli, 9106 Ct lin 36 


047: Valetayclliiferifitic ſdellaio. 1d 


948. Vulderaria ruſtical It B. Amnthyllis legums 


121 3 noſa Rai Syn. 2D Olusg u „2D 5: £3,435 
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Read Dec. 15. ORE M tibi gerens; vir Rane 


* finite obſervationes meas de Mer- 
curio bi is ſubiolari on” ſchedis diariis tranſtuli, mancas 
quidem invidia ccœli, dignas tamen fortaſſe, ne pereant ; 


cum cuiquam in Britannia noſtra meliorem ſortem 


X27 ; Con- 
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contigiſſe dn adhuc audiverim; cumque contactus 


pene momentanei, quos ſubnotare licuit, Joogitudi- 
nibus locorum deſignandis poterint optime inſervire. : 
Ab Halleio invitatus, qui me ſibi adjutorem fore 
dignatus eſt, Octob. 3 1. 1736. die nempe quo cele- 
branda eſſet Mercurii cum ſole copula, Grenovicum 
diluculo me contuli. Cœlum ab exortu Solis fuit 
pulcherrimum, ſed ventus hand; valde remiſſus. In 
codem- conclavi mecum-yerfabatur- ipſe Halleius, qui 
horologio adeſſe voluit, dum ego tubum viginti 
quatuor pedum dirigendi geretem curam. Circa 
octavam horam ad obſetvandum me comparavi; 
quippe verebar, ne, fallente calcylo;; ingreſſus præter- 
laberetur: at nil in Sole viſum præter maculas, IIlico 
cœlum obduaum eſt, nec zita mukoꝰ poſt, plane. ob- 
ſcurum redditum. Ia decimam fere matutinam pro- 
tracta eſt dies, cum paulo dehiſcerent nubes, & Mer- 
curii ſub Sole apticantis intervidendi prima nata eſt 
occaſio, momento citius denſiſſimis nubilis abrepta. 
Haud diu invigilaveram, cum lercutium iterum 
viderim, & Hallcio oftenderim ; ſcilicet in facie Solis, 
cui ibi bis antea apparuerat. Longa deinde & vere 
maligna nubium ſucceſſio ; ſub Meridiem autem ſete- 
nari ccœptum eſt; & quider ſolem culminantem qua- 
drante murali maximo ficits ebſtrvavie? Rvixit 
jam plena Tpes Mercurii exeniſts ober vHandi rd qui- 
dem, cura reaſſumpta, notavi quz ſequuntat. * 
Temp. —— 


. n SY) rann 
_ Og. $6.28. e 45. tand rcurii a Solis 1 
limbo roximo diſtitit 1”. 
08”. metiente Micromeuo. 


. 
— 7 
L 
* 


3 — 3 


2 724 ] 
D. H. N „ 
Of. 31. oo. 02. 35 n quaſi propria dia- 
| be metro a Solis margine diſ- 
junctus. | 
* 04. Centrum egreſſum zſtimati- 
one oculi. 
08. 33. Contactus exterior, cœlo ad- 
modum ſereno. 
Tantilla autem fuit Mercuri diameter, ut, micro- 
metro capta, vix decem ſecunda ſcrupula ſuperaret. 


1743. Octob. die 25, quo. Mercurius rurſum in 
Solem incurrere debuit; Londini, idque in MÆdiſi. 


ciis Beaufortenſibus, ſemiminuto circiter temporis a 
regia ſpecula ad occaſum ſitis, illi invigilare decre- 
veram. Conſtitutio coli. fuit ipſiſſima quæ in ſupe- 
riore tranſitu, fi non vehementior flaret Africus; ex 
quo non parum incommodi ob vacillationem tele- 
ſcopii, validiſſimo fulcro licer i innixi. Micrometrum 
adhibete plane arduum fuit; nec quicquam plus 
ſemel menſuravi, idque vix tute, facta collatione ad 
inrercapedinem eodem fere momento, in clauſo con- 
clavi, exactiſſime Grenovici captam ; quare ſuppri- 
mendum arbitror. Horologium numeravit D. Jere- 
mias Siſſon, me in Solem intento. Hora octava ma- 
tutina nil in Sole conſpicuum, quem paulo poſt plu- 
rimæ nubes Occupàrunt. Decima cum ſemiſſe vix 
præterlapſa eſt, cum Mercurium primo detexerim, 
dimidio itineris jam pene confecto. Nubes rurſus 
exceperunt Solem, qui tamen inſtante meridie rediit 


& inclaruit, quo Mercuri Soliſque adſcenſionalis 
differentia innotuit: Tribus ctenim verticalibus filis 


in meridionalis tranſitorii foco collocatis, Off. 244. 
23h. $7”. 48%. T. App. ad — horum Solis præ- 
cedens 
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cedens limbus eft devolutus, elapſiſque 25% Metcurii 
centrum ibidem exſtitit. Rurſus ingruebant nubes 
cum triſtiſſima facie coli, neque Mercurii iterum 
conſpiciendi ulla ſpes affulſit; & quidem pauca deci- 
dente pluvia. Tubum cum ſuſtentaeulis ab aperto 
intus transferendi cogitabam, & obſervando finem 
imponere, cum effringi cceperint nubila, & ab co 
tempore rareſcere. Lætus itaque ad negotium reverſys, 
Mercurium in fplendidifimo Sole fimme nigrican- 
tem contemplatus ſum, & ultitias phaſes. exacte defi- 


nivi: en ea que charxis mandavi. 
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OF. 25. oO. 58. 34. Inter Solis N rt; 
OD BILE * | Giflaritia' Mo 1 
tro æqualis q u 
01. 60. 33. Cöntackus ultimus interior. 
1 or. 25. Centti egreſſns, Fadieto, gent? A 
= —_ .  |-*'6z, 16: Contadtis vltimgs exterior. .... 
- Pridie, paul poſt meridiem menſuratg s [ Hameter _ N 
Solaris 327. 277% tubo 12 ped. micrometro armato, 
* optimz notz, codem 18708 quo in hiſce plus 
um. 

Hactenus de proprio penu. Sed nec jue b rxtere- 
unda eſt obſervatio circa initium inſi ignis a 1 Bir 
peracta, in vico dicto Surrey. -ftreer, A 1 noſtro ad ad ori- 
entem ſecundo minuto temporis cum ſemiſſe remotg. ., 

Is nimirum, teleſcopio catadioptrico multum ampli- . 
ante, exile admodum lucis filamentum inter Solis & 
Mercurii jam ingreſſi limbos deprehendit, vix decimæ 
parti, ut aiebat, Mercurialis diametri æquale; idque 
$>. 307% 566“. ſeilicet 8b. 30“, 54%. . in adificiis 
Beaufortenſibus, uti ex horologiis probe a meipſo 
in- 


[ 626 J 
invicem comparatis innotuit; unde totalem \ngre(- 


ſum in adificiis- Reaufortenſibus ad 8b. 30“. 40“. 
quamproxime referre haud iniquum 1 


Liceatne demum ex præmiſſis integrum tranſcur- 
ſam, quaſi in ædificiis Beaufortenſibus viſum, in hunc 
modum contexere? Toy SONS yh +. 
15 Des); N Dif 


Oct. 24. 20. 28. 57. Contactus primus exterior. 8 


5 29 435. Centri ingreſſus. | 
30. 4 Contactus primus interior. 
0a. 2 5. or. oo. 33. Contactus ultimus i interior. 


118 


OI. 38%; Centti egrefſus. 


1 * „ 02, 16. Contactus ultimus exterior. 
8 od ** cmporis momenta © in utroque tranſitu 
0 minime hærendum cenſeo, cum a Sole meri- 


diano utrobique capto rem extra dubitationis aleam 
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XIV. Part 
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XIV. Part of a Letter WY N. Geoffroy, 
F. R. S. and Member of the Royal Academy 
of Sciences at Paris, to Sir, Hans Sloane, 
Bars. late Preſident - the ROYAL SOGEETY, 
* a Child of a monſtrous Sine. 


ua - 6 1 << 
:61J 5:34)þ "bu 
Man 


Ad Years 80 
Size, and a Strength Which 
rally afford. It Was. born at) 


Read Dec. 21. 4 | 


„ Bas, | Farnithed'® us FAA 
1743. 


a Chitd, Monſtrous by its 
its Abe could not natu- 


Raiian, and is a Prodigy 


of Vitility, Te Three: 8 2 o Months of Age, 
perhaps 0 pr, 0 r, and is V 1n the, Hoſpiral 
at Reden, It has a yery 188 Net de Brea ery 


broad, and Ky 1 CORE than il lier natu 1 59 
The upper Part of the Thighis is I irtfe thick 8 9 
reſt is conformable to its Ag e. He Has Hätt 6117 
about the Privy Parts; ü Penis is Three Inches 
long when there is nõ Erection, but of, Six when 
there is any. They have found him to have Emiſ- 
ſions. The Fact is very true, and M. Le Cat, F. R. S. 
a Surgeon at Kais, has fully traced it out.— 


RV. Two 


7 [68] 


. 


ie 50490 


bene, Mee ere ont nf 


* 2 Nr 2111 ere 
N.the Month of. e 1729. Da- 
el Goddard, 2. eB about the 


5 Age of. Ds ency-fonr. Years, -2t Withech| in the Ille of 


El, Cunbridgeſbire, happened ot. 4 Night. Puncture 


from a tuſty Nail in the Sole of his Right Foot. And, 


notwithſtanding there was not 9 ded. any Tendon, 
ranches of Veins, 


or Blood: welle, larger than mall 
the whole Foot was immediately ſwelled to a very 

unuſual Degree, without any, Fevet, 
Cauſe for it. It was alſo;attended with great Pain, 
and an extraordinaty Pulſation upon the Patt, as in 


Wounds of Arteties; and ſo ee 45 if the Blood 


would burſt out of its Veſlels. . 


- Accordingly; after Two Days, upon opening a ſuper- ö 


| ficial Sinus, to inlatge the Wound, there ruſhed out 


not yield to any ſtyptic Means, longer than the 


Bandage was holden on by ſome ſtrong Hand. And, 


although, by this Inciſion, no Veſſels were wounded, 
but Capillary Veins yet this Hæmarrhagè continued 
to ſhew itſelf as violent as at firſt, for Six Days ſuc- 
ceſſively, whenever the neceſſary Means were relaxed. 


Uran which, for the ſake of Revulſion, the Patient 
had 


or other apparent 5 


immediately ſuch an "obſtinate Flux of Blood, as would 


—— ——— 
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had a Vein 


out the ſtricteſt Bandage, 


ſuffered the Li 


covered again in a very 
Vork in the Summer ſcaſon, ering ay Ke 
till October follbwiang. 
turned again at the NI fe, 
Circumſtances, and in Defiance - of all Endcavouts, 
continued the Feriod of Seven Days. Tus it re- 
turned in like manner of Bleeding, by Stocſe, in the 
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opened on the Arm of the oppoſite Side: 
and ĩt had ſuck a ſudden and ſurpriſing Effect, that the 
Flux of Blood in the Foot inflantly ceaſed, and the 
Wound healed very ſoon without any further Trouble ; 
but the Flux of Blood, conſequent upon Veneſection, 
became equally as difficult to r as that in the 


Foot, for the Space of FOu Days; all L which time it 


would have AE os" to olt violently with - 


*. 


Hand, as before. Perhaps the Period of this Hemor- 
rhage might have been much longer, if 1 had not 
gatute on che Arm to be lgoſened now- 


and-then, as 1 


Veneſection/ 
continued Seven Days, aud <quld never be. totally 


dopped, all this time, for ne Hour together; ie re- 
tie, aud was ahl co 


Then the Hamurrhage te 


35 before, with all * 


Middle of Marsh 1731, and continued to diſcharge 


us —— grant Quantities of Blood, in on Motion- 


Nnnn dand 


ſame Cate of the 


judged the -Redandaricy'of Blood re- 
quired, for the fake of — — each time. 
Aſter the Bleeding, he ſoon recoveted His: Scrength, 
ſo as to do his Buſineſs in the Gardens; 
tinued very well till the Month of March y. 
About the Middle of this Month; he complained of 
Sleeplneſs, and à particular Heavineſs- alk dert his 
Body; which was followed, in Three Days time; bx 
a violent Hemorhage from the Næſe. This Flu, in 
ſpite of all Means being tried,- e except 


con ( 
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d fire bur ge _ oa fot Soeben Days 
tige erm Oppoſuon to the moſt/efficacious Reſtrin- 
doh: fair made its regular Return by vaſt Pro- 
fuſions of good from the [ateftines, in the Bcezin- 
ning:of- October ſoilowing, to the End of the firſt 
Periodof Seven Days, without Gripings, or any ſuch 
-noeay! Senſationz. Thus again, it kept as orderly 
Itetuens about the Verne) and Antumnatf Equinoxes of 
the Years 17321k633, With vaſt Profuſton of Blood by 
Stoob for: teu} Termr:of Stven Days, agrecing in 
all Cireamitances with bepreceding Years. Likewiſe 


3; thisdaabituah Hemdrihage broke away 
ates nens js 0 urinary: Paſluges and ſtill: con- 
„A theſe T Vents, kept its old ſlated Time 
of Scyem Days, wirheut any ther Variation. 

his young: Man was ſeized in Der. 1735, with 
the mile por; of the D. ing Kind;: which produced 
uch al Change. cinhis:Conflitmtion,/ that he eſcaped 


mois peniodical Hæmurrliges, or any other ſponta- 
neous Evacuations: equivalent thereto, for the Two 
Seaſons of the Near 17363 and remained in very good 


Health till Nele, weigh. 
* 


being above Thirteen 


ember: che zyth, without any previous 


returned by the urinury Paſſages; but much more 


on May the r th following, 17375 he then felt the 
previous Warnings, and bled again hy Urine to the 
20th of the ſame Month; ws this Difference, that 
for Three Days the Urine was only Coffee- coloured, 


but afterwards, for Fous Days longer, every Diſcharge 


C- 


a 3 neer hela ty grand Scaſons, in the Years 


from any Symptoms of his old Eruption. | 
Notes af lontneſ and Sleepineſ the Hemorrhage 
favourably, and continued only "Thuce Days. Again, 
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one of his 


C631 1 


reſembled an Effuſion of Blood from a Vein juſt 
opened. He prefently recovered his Strength, even | 
hough the Alt was exceeding warns, atithis Time; 


alt 
and I faw-' him Five Months after; very tobuſt and 
healthy, and, as he told me himſelf, was free from 
all kinds of Tendency towards his old Complaint. 
But he had always the Appearance of tos much Etil- 
neſs, though I am of Opinion that dis Conſtitution 


did not: ſuffet ſo — as inight reaſonably be im- 
gined, from fuch predigiwus Hemorbage st: Of my 


own Knowlege, he hadono Retutn of his Bleeding, 


: or any thing like it, the enſuing Autumn but re- 
Winter Sca- 


perfectly well all the fol 
: Afterwards I had no 
— perſonabxlnquiries but Was in 


rtunity of: making 
Dor 


intelligent Mar, thar in March 173 $i this unfotturite 


Perſon got a flight Wound again; ſomewhere upon 
„which proved equallyvas difficult, 
with reſpea'ts tie Flut of iBldodi, 26 thefiritabadrc 


-nchis Foot; |! And, wheither/from'toofitift2 Reefttuiht 
of the Bhemorrh 
fell into veryovioteut Convulſions for Fou orÞBive 
Mays, and died ina manner like Suffocationg from 

400 much Redundancy 
0 ——— 

any: other Diſteiti per, ot: ob r N N 

cutrencei v a ur te sss o e Hive teh. 
pears to be a 
During the Four Yeats that tkis Flux of Blood came 


Se, od for want of Veueſectiom che 


(of Bod a t H 
Ancwen ore dep 


gut Con. 


a very extraordinary fimple Plerhora. 


from the Noſe and Inteſtines, the Vriae' was never 


of a higher Colout than Amber not Was there any 


$yadpiom of a Fevet by thè Pulſe, or r for 
thi hole Term of the Diſorder. 5 


Nnnn 2 


deunapôn 


uk 
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IId ene he bth, 1743. 


Fe Of March * n the Wie of Mr. Mgtth. 
$f Hultinſan, of Long: Sutton, it in Lincolaſire,” 'was 
: 2 0 for an Aſcites, procceding from frequent Hæ- 
morrhages, and a too liberal Uſe of mall Liquors. 
She was between zo and 40 Years old, of a very low 
Stature, and always of a, weak Conftitution. The 
Water was. +! taken 115 at one Time, and mea- 
| ſured Five. (a llons.....s he was very faint immediately 
after the Operation, and terained ſo fot near Three 
Weeks after... But, by g reat Abſtinence from Liquids, 
- excepting Lower. hone Infuſion, and ſometimes a 
- Spgionfal or. To of Cordial, Julap, ſhe perfectly 
1 a | calih a again; and: to a much better 
1 it, than ſhe | 1d enjoyed for' many Years 
before; without any Appearance at all of a Reruch 
2; as abdominal Tumour to this Day. The Water 
_: el and. readily, turned to 7 ſtrong Jelly upon 
_  heafing it; aud am, vety, certain, there was unavoid- | 
= 185 & in. t ic Abdomen a Qua 55 e to 
1 9 Exiſtence. of. abſorbent, & 
le Patients. in, this a e 


gs 1 8 

14111 4 £ L | 

1 al. Ft 16 889 v/ E fl 4 TIT 
nion 1, 21350 1 Yo 167 oh 4d 


N +7 2nd! . 18 Bf 7 73 


8 THR ITIE 


mentations, to. cure that Numdneg a che © 


1330 
I . 


. Poſeſeript -againſ Empiriciſm. 
e the, great Uſef ume 8 4 


en 
uy, of faccefil She etva t;ons in Phyſic and 
Surgery, e encourage Prattifione! J 


N 


in a Perſeverance 
in theit Duty, even where 'the regular Prognöſtics 
ſtand againſt them; yet 1 cannot forbear taking this 
Opportunity to affert the Tanpolfibility of any Per. Ner- 
fon's obtaining a comtipeteh nt Kiſogwles ge of the Art o 
Healing, by Practice only ;, Withollt a feyiot 0 
lege of Anatomy, and the Anita O. cohomy: 
Hence have J met with an 01d Pladtloner, of very 
extenſive Buſineſs, wh. had never been Educated ; in 
this fundameni tal Quillific C ici, 4 a Who, for Want of 
it, was Heating kf s Patient ORR -atdplafiis aud Fo- 


which is a certain Diagnoſtie bf 4 Ne 0 Togh ſe. 
And I have more [than once feen Oy urta under 
the Treatment 0 79 7 Cife, When fo plainly 
ariſen from "the 25 mort hoid moe cn 
too much tw clied Eris che Urifia * ave 
Thus, where Men ate nor qualified to diftioghi 
all upon the Sym prot of - a Diſtem er, Fre 
true Vooclche of ine Parts © ricerne 5 85 
neceſſarily be ten P Jymiprome 
tempexs, an and 'f6 ice verſa, a hl 
much "that. their longest Pr. 
than a Multiplication of Riunden, — 73 
Chance to be wiſer by Time and Experience ——Hujc 
Ratiocinationi adſtipulatur Experientia, gue fine 


Vanda ommis T, heoria, wow fi 7 ate ca . ghar 
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e be P. K E T 15K &T' T'; concern 
fun cba lab 4 us. oncretions, called Malm: 


— ub ſome Mictoſcopic al Obſervations on the 
. e of the Red Lily, and Ye Worms dif 
© 5, :\x0vered. 9 Smutty Corn. n bits 200! (OT 

cog 160 210 21210 3111 150 281 Wok 7% 1 10 
711 1 26-20 5 I. b5I8 FY E212 215 n er 
Read Dec 22. 22 
17435 51% 2b (11011 


you at Londoñ ſonic Wet 
-ting! the Obſervations T. d, 
alk4tizaeSbbMaite coo they here apply to Manure, 
and call Mam y &'I'pu poſety 15180 co 
_ with-tay En wtf Len A0 

culars, .WHi: Ping before bl ferve "but. flightly , as 
waloſtrfic dfitiondl'R alte e IC WT bare ſince 
ade Meald erbte mit th gwe d a a more.  Crntiaoy 
Accotihty' that I could engage 


v0. If \ commix, to Wri⸗- 
10 


This met wee 5 ot at ine Foot of a 
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